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""LTIP~0G~A··l'G RELI'eILIT' TfST 
A~STR'CT 

THf 8~21 -ULTIPPOGRAH~ING RELIABILIT¥ TEST 
CO~SISTS OF , SERIE~ 'F INDIVIDUAL PROCESSOR 
"r PEPI~~ERAL TESTS ANO A SI~PLE 
SoPERVIS(R DRrGRA". (T~E DIAGNOSTIC LI~~ER' 

T~E DIAG'OSTIC LINKER IS A PROGRA" 
CFSIG-ED TO "LI"- T~E VARIETY OF 
PROCESSOR .'0 PERIPMERAL TESTS IN 
S~CH A FAS~IO' T~'T T"E' "A' BE 
~U~ CO'C~RRE~TLY. THE~EB', TESTING 
THE I'TE~ACTIVE CAPABILITIES OF 
T~f PROCESSOR A'D ITS PERIPHERAL 
EQUIP-Eq. 

"'C~I'E ~FQUIRE~f"~ 
NeVA 8~~ PROCESSOR 
I~K TO 128. OF REAC .RITE ~E~OR' 

['LLO.S FO~ E.P'NSIO~ I~ IK I~CRE~E~TS 
PUT ~F.O~Y MUST BE CO~TIGUOUS' 

OPTIONAL EQUIPME~T 

er21 .UL1IPPDGR •• ~I~G OPTIO~ 
FIXED ~F'O OISK 
MOVI~G ~E'O CIS' (DRIVE 0l 
T~E TESl "ILL I'CICATf .~IC~ AO.PTER SIDE 
T"E OISK CO~TROL IS O~ "B" IF PRIMlRY COMPUTER(J1l 
"'" IF , P PULSE .lS REQUIRED TO FIND THE DIs~(J3' 
MAG'E1Ir TAPE (ORIVE Vl 
REAL TIME CLOCK 
FLOATI~G POI~T ~~IT 
HuL 10 IV 
CASSETH (DRIVE el 
UH PRI~TER 

PRERECUJSITES 
SCFT •• Rf PREREQUISITES 

TME S'STf" S~~ULO BE ClPA~LE 
CF RU"I"G 'LL INOIvIDuAL LOGIC AND 
RELI'@ILIT' T~S1S PERTAINING TO THE 
FO~CESSO. A'O ITS PERIP~ERAL EQUIPME.T 
BEFORE 'TTE"PTI"G TO RU. THIS TEST 

SYSTEM SETUP 
IF T~E MOVING HF.o OISK IS TO BE 
E~ERCISEC IT .U~T HAVE A PAC~ INSTlLL!D 
I' "RIVE ~ ,.~ PE IN THE READY STATE 

IF -'GNETIC T'PE IS TO ~E E_ERCISED 
COIVE 0 .IJST H ON Ll'E .RITE ENlBLEO 

IF C'SSETTE IS 10 BE E_ERCISED 
CRIvE P MUST @E ON LINE WRITE ENABLED 

I~ 1~F LINE P.I'TER IS TO BE EXERCISED 
IT oUST Bf n. LINE AN~ IN THE REAOY STlTE 
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SwITC~ SFTTJ~GS 
AUTO-SIZE AND Gn START AT 0~002 
MANUAL SELECT/DELETE TESTs START AT 0~0~' 
oTMER S"ITC"'ES 

SW0.1 RELEASE AND ALLOW RfASSIGNMENT 
OF MEMORY AFTER ERROR 
SWI.I DELETE TYPEOUTS 
S~2.1 DELET. ~E" ALLOCATION TABLE 
FRO" TYPEOUTS 
SW3.1 CAUSES T"'E DELETION OF T"'E RANDOM 

.AIT STATES IN THE TTY AND LPT 
TESTS. 

SW'.I AND TYPI~G A C~AqACTER ON TME ~EYBOARD 
.ILL CAuSE TME ELAPSED RUN 
TIME ANO ACCUMULATED ERRORS 
TO RE TYPED ON THE TTY. 
(NOTEr A RTC "UST EXIST) 

OPERATING PROCEDU~ES 
LOAD T~E PROGRAM VIA THE BINARY LOADER 
SET SWITCMES TOI 

e~2 FOR AUTO SIZE AND GO 
00. FnR MANUAL SELECT/DELETE 

PRESS START 
PROCESSOR .ILL TYPEr 

~ULTIPROG. RELIABILITY (DATE OF ASSEMBLy) 
~EM SIZE MODI~ xxx (MAP OPTION EXISTS OR NOT) 
PROGRAM RUN UST 
PROGN DESCRIPTION 

IF dTART WAS 002 THE LIST OF 
PROGRAMS TO BE RUN CONCURRENTLY WILL 
TMEN BE LISTED AND THE TEST SYSTEM 
.ILL AUTO STAPT 

IF STAPT WAS 0~' LI~~fR WILL 
PAUSE AT T~E END OF EACH TEST 
OESCRIPTIO~ ANO WAIT FOR ~EYBOARO 
INPUT. TYPTNG IN A SPACE ~ILL 
ENABLE T~AT TEST TO BE RUN, 
TYPING I~ ANY OTER CHAPACTER ~ILL 
DELETE T~AT TEST FROM BEING RUN 

l?l"!",d "'P~TS 
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28 
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3~ 
31 
32 
33 
34 
35 
36 
31 
J8 
39 
A0 
A\ 

'2 
43 
44 

J!'. 
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I ~.I , 

, , , , 
,5.2 , 

, 
'~.2. t , , 

l.~O. DFSC~IPTIr-' 
_rST ERRCRS DfTECTtry ~Y EIT~ER 

T"E I'DTVIDuAL TEST PROGRAMS OR 
~. T"E nIAGNDSTIC LI'~ER -ILL 
RESULT J~ A~ ExTENSIVE ERROR 
TYPEC',T. 50.' S.'LL ~U"eER OF 
"IG~LY I_PRneABLE ERRORS "AY RESULT 
I~ • PROGRA. ~ALT IF THEY ARE 
CF A 'ATLOE THAT THE LI'~ER CANNOT 
REcnVER FRO" AND LOGICALLY PROCEED. 
(I.E. INTERRUFT STAC~ OVERFLOWS) 

EPROR FOPMAT 
ERROR TYPEOUTS INCLUOE 
PROGRAM * AT TI"E OF ERROR 
(SEE PROGRAM PU~ LIST TO CORRELATE' 
CONTENTS OF AC'S 3, I A~D 2 AT EAROR 
(ACJ "ILL USUALLY BE TYPED FOLLOWING TME 
-E. ALLOCATIO- TA8LE) 
LOGICAL SCRATCH AND DATA C~ANNEL LI~ITS 
.EMORY ALLOCATION TABLE 
F~YSICAL I~ PAGEN +HODULO lK • LO~ICAL ADDRESS 
CONTINUATION IN~OR~ATION IN ~RO"PS 
OF J ~E"ORy LOCATIONS PERTINENT TO 
THE INDIVIDUAL TEST THAT FAILED 

ERROR A~'H Y~IS 
CUE TO T~E TNTERACTIvE NATURE OF 
THE TESTS INVOLVED, A SERIES OF 
ERROR TYPEOUTS .ILL PROBABLY 8E 
REQUIRED FOR .NALYSIS 8E~~RE A 
PROBLE~ .ILL SF ISOLATED. 
A RESTART AT P0A AND DELETION 0' ALL 
BUT THE TEST T~.T ORIGINALLY 
FAILE~ .A. HELP TO ISOLATE 
INTERACTIVE PR08LE~S AS FOLLOWS, 

IF T~E TEST RUNS 8Y ITSELF TME PR08LEM 
IS I~TERACTrVE.Rf-ENA8LE ONE OTHER TEST AT 
A TIMf TO DfTER"INt WHICH ONE IS TME PROBLEM~ 
IF TM! TEST D~ES NOT RUN 8Y ITS!L~ 
PESORT TO SI~ILAR BUT LOWER LEVEL TESTS 
FOR ISOLATION 
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PERTI~ENT ME~ORY LOC'S TYPED 

C~ECKERBO.RD III 
T~E AC'S AT ERROR WILL INDICATEI 
Goon DATA- BAD DATA-LOGICAL ADDRESS 

IN ADDITION T~E FOLLO'I~G LOCATIONS AQE TYPE~I 
CB,TK TEST COUNTER 
e DR 4 GENERATE CHECKERBOAQD (. IS COMPLI~ENT) 
I 0R 5 DISTURB PASS 
2 OR 6 CWECK PATTERN 
3 OR 7 CHECKSU~ THE. OF -t's IN PATTERN 
CB,LC STARTING LOGICAL ADDRESS OF "BEGIN" 

RELOC.TED TO SCRATCH 
CB,SE AC3 AT ERROR CALL 

ARITWf04ETIC TEST 
THE AC'S WILL BE TYPED AS THEY wEQE AT TME 
TI"'E OF ERROR DETECTION 

IN ADDITION TME FOLLO.ING LOCATIONS AQE TYPED I 
AT,LC STA~TING ADDREss OF ARITH IN SCRATCM 
AT,LO LO~ LIf04IT OF SCRATCH AREA AFTER IT IS 

REMAPPED FOR EXECUTION 
AT,LA AT,LC IN RELATION TO AT,LO 

(LOGICAL START OF ARITW A~TEP REMAPPING) 
AT8'3 AC3 AT THE POINT OF ERROR DETECTION 
AT,LP LOGICAL PAGE. THAT THE SCRATC~ AR!A 

CONTAINING ARITW IS REMAPPED TO 
E ADRS REFER TO THE LISTING Of ARITHMETIC TEST 

AT TWIS ADDRESs TO DETERMINE T~E TEST 
THAT FAILED 

lCl1P1"'6 ","Pj:"S 
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55 

I 
15,3,l FlxFn HEAD rlS~ TEST 

ACV CATA EXPECTED 
ACI CATA FO~'D I~ BUFFER 
AC2 C~RE ADCRES' 'F THE DATA I~ ACI 

THE DATA IN ACI IS AT AC2.2 
I' ADDITInN THE FOLLO.I~G LOCATIONS ARE TYPED 
'OADR STA~TING DI~K AORS, 0' THE. SECTORS 

BEl" EXERCISED 
'fXT_ORO IN BI'FFER 

CO~TE'T~ of "EMrRV AT AC2.1 AND AC1+3 
THESE T.C 'OR'S SHOULD AE EQUAL 
TO EACio< OT"'ER 

STA TUS ERROR 
THt TVPEouT WAS STARTED DUE TO 

A DISK ERR, 
ACP DISK STATUS THAT CAUSED TWE TYPEOUT 
ACI DIB F~O~ DISK AT ERROR 
AC2 eowRITING 10REAOING 
rSKCA Doe Tr DISK AT START " OP, IN EPRrR 
LAST OADRS OOA TO DISK .T START OF 

OPERATION I~ ERR 

MCVING HEAD DISK 
AC~ GOon CATA (SEE ~H,SA) 
ACI BAD DATA 
AC2 AORS, OF GOOD DATA 

BAD IS AT AC2+2 IF "H,SA IS A -. 
I~ ADDITION THE FOLLO'I~G LOC'S ARE TYPED 
~H,SA o~ OR I ERR ~AS IN FIRST 2 WRDS 

IN BUFFER 
0_- EPR IS AT AC2+2 
oAC2 E~ROR ~AS DISK STATUS 

IN ."IC" CASEI 
AC200ISK STATUS 
ACloOIC OrsK 
ACeoOl8 DISK 

~"CST DATA STAPT IN CORE 
~HCST DATA START FOR DCH MAP 
~HSTA LAST DISK STATUS 
~H,CO LAST OOA TO DISK 
~H,~C LAST Doe TO DISK 

"AG'ETlr TAPE 
ACV 
ACI 

nST 

AC2 

GOOO raTA 
SAD DATA 
AO~S OF 8AO DATA !GOOD IS AT AC2_4) 
FOLLO-I'G LOC'S ARE TYPED I' AOOlTIrN Tio<E 

~OOf eO~F'I.n 10.RITE 20RACKSPACE DR READ 
STATUS LAST TAPE STATUS 
~T,EK ERROR COUNTER STARTS AT 6 AND COUNTS 

COW, FOP EACH RERFAO 
IF STATLS INDICATES TAPE ERR (BIT '-l) 
THE CONTENTS rF AC0,I.A'D 2 SHOULD ~E IG~ORED, 
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CASSETTF TAPE 
ACe 
ACI 

TEST 
GOOD rATA 
SAD DAH 

AC2 
I~ ADrlTIO~ T~E 

-ODE 
STATUS 
CA,EK 

ADRS OF ~AD DATA (GOOD IS AT AC2-'! 
FOLLO~ING LOC'S ARE TYPED 
00RE~I",r I'~RITE 20eACKSPACE OR READ 
LAST TAPE STATUS 
ERROR COUNTER STARTS AT 6 AND COUNTS 
DOW," FOR EACH REREAO 

"'OTf, IF STATUS INDICATES TAPE ERR (SIT 001! 
THE CONTENTS rF AC0,I,AND 2 SHOULD BE IGNORED, 

MUL/DIV TEST 
~ULTIPLY DIVIDE FAILURES WILL INDICATE 
EIT~ER MUL FOR ~ULTIPLY OR OIV FOR DIvIDE, 
IN ADDITION, THREE SETS OF AC'S ARE TYPED 
ORIGINAL OPERANDS 
~ARDWARE RESULT (ASSUMED TO BE INCORRECT) 
SOFTWARE ~ESULT ,ASSUMED TO BE CORRECT) 

LINE PRHTER 
~O ERROR TYPECUTS, 
THE PRINTER PATTERN IS THE SAME AS THE 
TELETYPE TEST wITH 10 TO 80 LINES 
PER PAGE, PRINTED WITH RANDOM STALLS 
BETWEEN EVERY I TO 10 LINES 
PPI~TER OUTPUT ~UST BE EXA~INED VISUALLY, 
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~ I 
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e4 
~5 
~~ 

e7 
e8 
~9 

u 
II 
12 
'3 
14 
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17 
1~ 
19 
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21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
31 
38 
39 
4~ 

4\ 
42 
43 
'4 
45 
46 
41 
4~ 

49 
5~ 

51 
52 
53 
54 
55 
56 
51 
58 
59 

15,3, Ie 
1 , , 

, , 

FLO.6Tl·~r. por,."T 
AC ~ 
ACI 
AC2 

I' ADn!Tl~' H'E 
FO,lC 

FP,ES 
FP,~I 

FP,BG 
FP,GA 
L A~RS 
C ATA 
S A~RS 

TE~T 

Goon CATA 
BAD DATA 
AORS rF G~O" DATA DURING TEST EXECUTION 
FOLLO-I'G LOCATIONS ARE TVPEDI 
STAPT OF LOCATIONS INCLUDING CU~RENT 
TfST T~AT I~ IN SCRATCH(SEE FP.E~) 
SCRLO AfTER RE~APPI~G FOR EXECUTION 
E~D OF TEST O~ START OF RlNDO~ 

DATA I~ SCRATC- AREA 
AC3 AT TI~E DF ERROR CALL (AORS 0' JSR) 
LOGICAL PAGE SCRATCH IS RE~APPEO 
TO FOR TEST EXECUTION 

--I FIRST ERROR 0' 'OR ALL SUCCEEDING fR 
SCR"I AFT!R TEST IS REMAPPED FOR ExEC, 
START ADRS OF TEST THAT CO~RELATES TO LI 
START DF TEST AFTER REMAP FOP EXECUTION 
AORS OF DATA IN AC2 AFTER RE~APPING 
THE DATA IN THAT LOCATION 
L AORS I~ RELATION TO SCRLO BEFORE REMAP 

110 OR VALIDITY TRAP 
DEFER O. "RITE CHECK TRAP 

THE AC'S TYPED AFTER THE PROGRA~ • 
ARE ASSOCIATED "ITH THE ILLEGAL T.AP 
AND INDICATE THE FOLLO.ING 
ACP OIA 0,HAP ADDRESS OF INST TRAPEO 
ACI DIB I,MAP LOC, CAUSING TRAP 
AC2 DIC 2,~AP MAP STATUS REG, 
eTHER INFORHATION (AC'S AND CARRY) INDICATE 
T~E CO~TENTS OF THOSE REGISTERS AT TME 
TIME TME ILLEGAL TRAP OCCURED, 

'5,3,11 I'TERRUPT ~AIT ELAPSEO 
, AN 1/0 D~VICE "ENT 
, 'IT~ NO I~TERRl'PT , 
,e,2 
1 

I'ITULIlE 
THE DIAG~OSTIC lIN~ER INITIALI~!S ITSELF 
AND I'OIUICUAl TESTS IN THE FOLLO-ING 
SEQUENCE, 

I, SYSTEM IS RESET. MAP OPTION IS 
DETfR~I'EO TO F.I~T DR NOT EXIST 
AND S"ITC"ES ARE SET UP 
ACCOR~I"GLY 

2, ANY OTHFR NECESSARY CONSTANTS 
ARE INITTALIZEn 

'"EM ALlOCATIO~ TAALES) 
3, INTfRRUPT VECTOR TABLES ARE SET UP TO 

PROCESS U~EWPECTED DEVICE INTERRUPTS 
4, ~E~ORV IS SIZED I'" IK INCRE-ENTS 

FR~M ~ TO 128K AND ~UILDS AN 8 ~ORD 
BIT .AP OF EXISTING CONTIGUOUS 
~E~ORY 
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~PRTS 

, , 
e.3 PIIOGRAM RUN 

5. T~E EXIST ~AP IS ~oVED TO T~E 
AVAILABLE MAP AND EACH ~IT 
CORRESPONDING TO IK OF UITILIZEO 
ME~OIlY I' IIEMOVEO F~oM T"E MAP 
SO THAT IT wILL NOT BE ASSIGNED 
AS A SC'ATCH AREA T~ ANY TEST. 
(I~CLUD!S PROGR4M STo~AGE, ~EMOAY ALLoC. 
TABLES, INTERRUPT MASKS AND STACK ARFA AND 
T"E LAIT IK 0' "EMoIIY TO P~ESEIIVE THE 
BU,lAY LOADER! 

e. EAC" TEST IS ENTERED IN SEQUENCE AT ITS 
INIT. ENTRY POINT. OPTION TESTS DETERMINE 
IF THE DEVICE THEY ARE ASSOC. WITH EXISTS 
DR NOT AND PASS INTERRUPT SERVICE PA'AH'S 
TO THE LINKER. 

(oEV., MASK AND INTE~RUPT SE~VICE 
ADDIIESS' 

7. LI~KER THEN TYPES THE SYSTEM SIZE 
INFORMATION ALONG NITH THE PRoGAAM 
RUN LIST AND WILL ALLOW THE OPERATOR 
TO SELECT OR DELETE SPECIFIC TESTs 
IF STAAT WAS 0"14. 

ONCE THE LINKER HAS COMPLETED ALL 
INITIALIZATtO~ THE FOLLOWING SERIES 
CF OPERATIONS IS LOOPED THROUGH 

I. LINKER RANDOMLY SELECTS ONE OF 
THE INDIVIDUAL TESTS UNTIL IT 
FINDS ONE THAT IS NOT WAITING 
FOR INTERRUPT (wAIT IS BIT 0 OF 
THE THIRD WORD IN TEST-I' AND THAT 
THE NEXT RANDOM NUM8ER FALLS WIT"IN 
ITS ENTER LIMITS 

2. IF THE ~AP OPTION EXISTS, ALL LOGICAL PAGE 
EXCEPT PAGE I ARE ACCES' PROTECTED WITH 
THE PHYSICAL AREA OF THE SELECTED TEST 
"APpED TO ITSELF AND ANY ASSIGNED 
SCRATCH APEA MAPPED TO ST4AT AT 1M 
ABOYE T~E T!ST, MEMORY LDC'TIO~S ACRLO 
AND SCR~I (SCRATCH LOW AND HIG"' ARE 
SET TO INDICATE THE LIMITS OF 
T"E SCRATCH AREA AVAILABLE TO THE TEST. 

3. DATA CHAN~EL LIMITS (DCHLO AND DCHHII 
ARE CALCULATED AND ENTERED 

4. THE SELfCTE~ TEST IS ENTERED AT 
ITS SPECIFIED EXECUTE ENTRY POINT 
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"'10I5fl1 ~U523 
IIIIIP51 V03573 
'IIIP5::1 U21~1 

201 
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39 
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47 

(llIIP53 
0111111'54 
VOl1llll!5!1 
"'1"'5~ 
P!0P57 
11'111"'601 
l'II1IP61 
"'IIIPfl' 
111111"'63 
1110pe4 
"'IP65 
PI"'6~ 
01111'167 
'11111'701 
110V71 
11'0"'72 
0110173 
(1111(1174 
PIIP7!! 
"'~V7~ 

l'IlII~77 

PIIIU'" 
P!~lv' 
(liP-IV::! 
PIilIPJ 
PIIIIP4 

48 ~IIIV<; 

49 
5P! 
51 
52 
03 
54 
!is 

~11I'V~ 
PII~7 

V~2441 
P02HOI 
Pe2!517 
e02547 
,.,3161 
e031217 
UI!573 
r01621 
Pet 742 
'113447 
~"2746 
P03P~4 

'~267fi 
'11'716 
Ullb67 
PII2tl7 
V1264", 
P03775 
P164~6p 

"'~4132 

nlll ° 11(11 
V0 P VPP 
V~PP~P 
ve,ppp 
P0VPPP 
177777 
p~·~,v 

pe~vpv 

OIv,OIepp 
~VP~vP 

~0PPPV 

PV,VI12 
P.~\l2 

.TITL LJ~~R 
'~IA~~C~Trc P.OG~'~ LI~~E~ 
'CO~CURqE'TLY LI~. A VARIETY OF PRDC. 
"~D lIn TESTS VI' AA_Dr_ SELECTIO~ 
.~USA ~4p"2 
'INTEq~Al D~FS TC lr~K FOR DEeUG 

.LoC 2 
STRTI. JMP ••• , 

LINKA 
STAT2, J~P ' •• , 

LtNkUI 

'SI7E A~D GO 

,SI7E AND wAIT ,0R SELECTIONI 

,PAGE e LINKS FO~ ~'P OPTIO~ TRAPS 
.LOC 50 

IIoVL. rovAl '1/0 VALIDITV TRAP 
IDwCK, DWCHK ,DEFEP 0. wAITE CMECK 
ICoIS. CDISP 'CALL DISPATC~ 
,PAGE Il LINkS FO~ CALLS 
,ASCRA MUST BE FIRST wIT" RDMAP L4ST 
,ANY CALL EXPANSION ~UST BE ~ADE 8ETwEE~ THE TWO 
ASCRA, ASSCR 'ASSIG~ SCRATC~ 
ESCRA, EXSCR ,EXPAND SCRATCH 
ASCRA. qLSCR 'RELEASE SCRATC~ 
GSCRA. GoSCR 
PDECI. PDEC 
ERRTX. ERTXT 
RORN. LRETP 
AIIANG. RANGN 
ADIVI. DIVID 
EINU. ErNTp 
ERROl. ERIIOH 
£RAOC, EAROE 
SETUL. SETLP 
LLOoP. LoOPL 
FRANG. RANG3 
ERRET, EARAT 
RETU2, RETN2 
AD~AP. 4~SCR 
EDMAP, EMSCR 
RD~AP. ADSCP 
,TEST PARA~ETER 

"PswT. A 
ALTBL, ~ 
PSTRT, A 
PENDA. 01 
RTTr~, ~ 
TIMS., -I 

'DECIMAL PRINT 
'TEXT TYPEOUT CALL 
,RETURN FROM TEST 
,RANDOM * GENERATOR 
'INTEGR UNSIGNED Dlv 
,ENTER INTR SERVICE 
,INIT ERROR TYPEOUTS 
,APPEND TO ERR TYPEOUT 
'SET uP STRT OF LOOP 
'LOOP eACk TO SETUP 
,RAN *'S TO AC'S 1l,I,A~D 2 
,2ND LEVEL ERR RETURN 
'2N~ lEVEL NO ERR RETURN 
,ASSIGN SCR T~ A DCM 
'EXPAND DATA C~ANNEL ASSIGN 
,RELEASE DCw MAP 
LOC'TIO~S 
'''AP EXIST SWITCH 
,ADAS ~E" ALLOCATION TA~LES 
,FIIIST LOC ~F TST 
'LAST LOC 
,ELAPSED ~UNTIME IN HINUT!S 
'"V IT'5 TI~E TO PRINT 
'ERROR ACCU"ULATOR ERTOT, ~ 

'SCRATCH ARE A 
SCRLO, A 
SCRHI, A 
OCI<LO, ~ 

SIZE PAPA"ETE" LOCS FOA TEST USAGE 
'LowEST LOGICAL SCRATCH ADRS 
,HIGHEST LOGICAL SCRATCH ADRS 
'Ln- LOG DCH ADPS 

OCHHI, ~ 

LlMAX"OCH~I·1 

LPG"". 

'HIG~ LOG OCH AORS 



I~Jl I 
r 1 
V~ 
e3 
e. 
es 
e6 
07 
e~ 
0Q 
I~ 

II 
12 
13 
14 
15 
I~ 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
41'1 
41 

~I~I~ 

~IV! I 
~lrl2 
1'I1~13 
~IPI4 

~lrl5 
1'111'116 

011'117 
PI~2~ 
1'111'121 
VU22 
1'111'123 
1'111'24 
011'125 
1'111'26 

rn~~1 

N'I~"2 
~-1~~3 
r~lpr. 

r01~U 

1I'2A 1'1 1 
1021'11'11'1 
PAP414 
r~44PA 

P01P27 
p~.4p2 

V01043 

r214Vr 
1'141'141'15 
V364PA 
~~54'PP 

011'1.02 
001'1775 
P000VP 
1'101'101'11'1 

IDEFINITIC~5 FO~ t'SER STATUS TAfLE ACCESS 
USTZ~' 1'0 I 
USTSS'IP02 
U~TES'IP0] 
USTN-·IP". 
I 
ILINMER MAl' LINt DISPATC" RO~TJ~E 

.LOr. 10IF 
LINKRI SU8 0,0,SKP IAUTO START ENTRY 

ADC 0,0 I"ANUAL SELECT ENTRY 
STA V,LAUTO ISET ENTRY TYPE S~ 
J5R LDSP. ISTART CISPATC" 
LTBll 'THROUGH INIT SEQ 

LRUNSI JSR LDSPR 
LTBL2 ITHROUGH RUN TABLE 

IDISPATCH ROUTINE 
IENTER SUPROUTINES IN SEQ VIA TABLE SPEC RY (R3) 
lEND OF EACH TA~LE IS LRUNS ""ICM WILL START US 
'BACK AT THE REGINNING OF THE RUN TA8LE 
LOSPRI LDA 0,0,3 ,ADRS OF DISPATCH TABLE 

STA a,LIDIS 
LDS.II LeA 3,'LIDIS 

JSR 0,3 

LIDISI 1'1 
LAUTOI ~ 

ISZ L1DIS 
JMP LOS,' 

'DEFINE SYSTEM MACROS FOR IMCIVIOUAL TESTS 
.~ACRO LCALL 
NIoe MAP 
JSR 'AI 

• ~ACRO NE ~TT 

.LOC LPG~ 

A' 
.LOC L!<EH 
o ,INTERRUPT TI~EOUT S~ITCM 

l :'.1' 2 ~,t':. T;;: 

~ 1 

" n 
,,4 r:>1f}27 vt'~'54 

V ~ ,-:> 1 (' :5'" (. ~ 1 2 1 2 
V'" ["11'".131 ;-il11~3 

"7 rl~'3' ('\ :~46C" 
,~ "1"31 ?,!225 
V9 "103. "v'135~ 
!~ .lo3~ .<13~7 

II '193' r, '.I~ 
I? .\>37 ?~4223 
13 01940 ·~q·l~ 
14 I'lIli?41 ~e"'?I7? 

15 ~1"'4~ ':-~:Ii'~r(,) 

16 
17 
IA 
IQ 0,04l 
2~ C"1!'44 

~1'45 
0'1t'14,t1i 

~IP47 

01P5V 
"IV51 
PIP~? 

PIP~l 

21 
22 
23 
24 
25 
26 
27 

ri:1437 
VV?314 
V"42P3 
V~155~ 
•• \P53 
r"H 15 
p"ree~ 
.~VVV~ 

v~\4~~ 

;LT~L'~I~TT SYSTE~ ~1~P6Tr~ T!elF 
JF"'!} '"'iF TlIRL!: l~ I ~I f\..C; 

LT~Ltf l'::Y~~ 'IotF~fT !='!'~ 

, 
I 

GPR~K J~ET. T~STC; lOAnec 
L"'Sf:.T JSET Lj; ~IIP\~ p·G (~~S, 

Lei" II'IT I'TO v~rTr.~ 
L~17E ISllE .,.nRv 
"VETA ,"eVE E~IS" TC AVAL' 
u"L32 IRE"OVE ~SEC CORE FRO. 
TI',T "'IT EAC- TE~T LOADED 
LPRSL ILISTS TEST~ TC 8E RU-
LOU'S 
~ 

Il TRL2-RU' 'YS 
LTH21 LRA"P 

DISPATCH TA8LE 
'"A'DOM PROG SELECT 
'lOAC MAP OOTIO' LDMAP 

LOC"L 
LSTOO 
L5T'l 
LOU'S 
V 
o 

LSTATI J"P .,J 

,CALC DC-LO/MI 
'START TESl RUNNING 
IADJ0ST RUN STATISTIC' 

"'VAL"" 



1"013 
It 

~PRT8 

e2 
e3 .. 
05 
ee 
e7 
ee 
e9 
111 
11 
12 
13 
l' 
15 
Ie 
17 
18 
19 
20 
21 
22 
23 
24 
25 
211 
27 
28 
29 
30 
31 
32 
33 
3' 
35 
36 
37 
38 
39 
.0 
41 
42 
.3 .. 
45 
46 
47 
.8 
.9 

UPIS' 
1I1111S!! 
~1~51\ 
~11I57 
~U611 
PUIII 
1!!IP62 
'11'63 
UP6. 
Pte65 
1111'66 
mt~e7 

III"''' 
PU71 
1'11172 
111"73 
1111'74 
01'75 
'1'76 
111"7 
"1111' 
PlUI 
"'1102 
'1103 
"lie' 
"lIr!! 
1I1US 
~1I07 

0111" 
01111 
~11I2 

"1113 
"'III' 
Pl1l5 
PI1I6 
01117 
11112111 
"1121 
"1122 

r62677 
U24U 
U0U5 
nll421 
Ute':! 
10241111 
0'eelll 
,4.2n 
e2U23 
1211ee. 
nUl" 
U242f1 
UIlBeI! 
P46'16 
li1JU1I5 
0111411' 
e'01171 
"'2"13 
26!1e"2 
PlI1l'12 
'25000 
t2!!II!J!I 
0014U 
U5'I'2 
15"0" 
'110773 
1111'011 
,,761'''' 
U7437 
UI1I2 
114'277 
,.0466 
"1137 
'.17'7 
'42371 
"2777 
'43371 
,.37611 
PBIIPI" 

ILSYS~.~ESET SYSTEM 
ISET LOGICAL PAGE 370PHVl 31 
ISET MPSWTo~ NO ~AP 01'1 IF ~AP OPTION 
ISET PROCfRRO_ PROTECT BIT '0 ALL OT~ER PROTECT RITS 
LSYSR, IORST 

SUB e.e 
STA e.ERTOT 
LOA I.LS,KI 
DOA I.MAP 
SUB 1.1 
STA 1.1 
STA e.MPswT ,CLEAR MAP EXIST SWITCH 
LOA 1"LS,K2 /IF lolA, GETCIII) 
MOV 1,I.SIR ,SKP ~AYBE ~AP 
JMP 1,3 ,EXIT NO MAPPING 
In 'LS,K2 
LOA e.1 'CI' •• I IF MAP OPT 
STA 1"LS,1I2 
NEG e,'.S~R 'SKIP IF MAP 
JMP 1.3 ,EXIT NO MAPPING 
aTA e,MPswT 
LOA I.Ls,~3 
DOA I,MAP ,IoIAP 37 TO 37 
LDA 2.LS,K. 

LBYSI, LOA 1,11,2 
MOV I,I,S~R 

,GET NEXT PROTECT • 
,.1 IS END OF PROTCT 
,INIT JOB IS OONE 
,PROTECT PROCESSOR 

LS,KII 
LS,K21 
LS,KJI 
LS,K41 

JMP 111.3 
DOA 
INC 2,2 

1, .. AP 

JMP LSYSI 
17.10 
76U~ 

17'37 
,·1 
27h.llllle 
486.'1)111'" 
1137 •• 11.,,, 
17.h'llIe0 
2377.411'f0 
2777 •• 111020 
3377."'''10 
376111.41111111 

'DO N~XT PRTCT MAP 

o ,END OF PROTECT M4SK TASLE 
,ABOVE SEQUENCE P~OTECTa AGAINST ACCESS TO 
,UN USED DEVICES 
'USED DEVICES INCLUDE 2".~3.1.,15,76,22,1'.I.,ll,34 
117,Ao;D I 

UBI4 
1:1 

~P~T5 

112 
n 
e. 
1!5 
26 
e7 
e8 
119 
I. 
11 
U 
13 
I' 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2' 
25 
26 
27 
28 
29 
3~ 
31 
32 
33 
3' 

Pl123 
111112' 
p\l2~ 

111\126 
"1127 
111113111 
fIII131 
1'1132 
"'\133 
DIll 3' 
Ptl3~ 

1111'36 
1'\ 137 
111114111 
111141 
11111.2 
PII'~ 
DlII44 
IIIU!I 
11111'6 
"I !.47 
PII!;~ 

"1I~1 
"'1152 
1'\153 
011!!' 
"1155 
101 11 !)6 
1'1157 
PII6P 
UI61 

V22'~p 
e'III.6. 
1""6' 
'2 .. 76 
12'." 
P •••• 8 
P3'.60 
102.ee 
"1P0" 
151"0 
V4U'~' 
H.\4P1D1 
V244 •• 
IiIP'", 
r.uPlP 
15uu 
125.1114 
U0775 
P.!'>0". 
UII.30 
P,IiIP762 
"2'31' 
"2'3' 
et4437 
V24427 
1'3P1.27 
10P1ll1!e 
.4IUP 
\f'Ullf1I 
125.,. 
vn775 

'LoSET-SET ~p SYSTE" 
'OC~"AP A'O t~IT "AP 
LoSET, LOA ~"L.,MI 

FOg RIJ~"ING 
CPTIO" TRAP LOCATIONS 

.GfT ~'M'X 
SH 0,LSVTP 
SlA 0.LSETP 
LOA I,P~OGK 
NEG 1,1 
SU I,L',CI 

L.S,II LOA 2,LSETB 
8UB 11,0 
aTA 0.111,2 
I~C 2,2 /TASLES 
aTA 111,11,2 
I~C 2,2 
LCA I.Lw,M4 
CCM 0.1 

LoS,2, STA 0.11,2 
I'C 2,2 
I'C 1,I,alR 
J"P LWS,2 
8U 2,LStT~ 
ISZ L~,CI 
J"P LwS,1 
STA 1I"L~,k5 
STA 1I.'Lo,KS.1 
OSZ L~ETB 
LOA I,Lw,M6 
LOA 2,L-,"7 
COM 0,111 

LwS,JI aTA 0,0.2 
I~C 2,2 
I'C 1.I,SlA 
J~P L-8,3 

ISET liP MEM 
FOR 1 P-OG 
1\ ST 2 loRDS .~ 
, .. n 160-1 

'~EW END SYB TABLES 

'DO ONE MORE TABLE 
,DCw ALLOC TABLE 
,AVAILAHE UK 
,REAL END DF SY! TA8LES 



10015 ~~PTS 1~~lb "'~Q'fS 

01 n 
e2 'NOW SET LP JMP "S IN "AP TRAPS e2 'LSIE-I. I'" r"t J". He 12e~ "E~ SIZE~S 
~3 A116? e2H23 LOA I,MP,'<I ~J 'SET liP U~3?L He "!G'" 
0' "1163 ~4'~'0 STA I ,4~ 'I/~ VALIDITY 2' 'FXISTMOe's 
05 P116. ~24422 LOA I,MP,~2 , es ~In· pO'.21 UIZE! STA :!,LS.!=-3 
r8 ~1165 P4'0'1 SU 1.4' 'DEFER ~RITE e~ Pin- e""23 JSR "~n2 ,SIZE 0 TO 32~ 
27 01166 024421 LOA I,MP,"3 0 ·P27 ?··'20 STA ~,uPJ2L ,AC~oLAST ADR5 IN 32K 
0e Pl167 044e'2 STl 1,42 ,SUPERVISOR CALL e~ ~123' e24~~7 LOA 1 ,U~.K2 ,~ PITS PHYS ~AGE 37 
09 01170 22p4\4 LOA ~,L.,Ke 2Q ~123' le·7.p. 4'0 eol 
II! PII7I P6U02 DOA 0.MAP 'TURM ALL PROTECT ON 10 012J~ 1253P0 MOVS 101 ,ACloLAST PHYS PAGEC]2K, 
II 1'11172 e~ 1400 JMP 0,3 II ~12J3 125220 MOVZR 101 
12 ~1I73 p~le04 LW,KII USTNM 12 01234 125220 MOHR 101 
13 01174 "'~ l0e2 LW,K21 USTSS 13 ~123· PH., 3 SfA I.HIG"K ,IN CASE NOT 32~ OR NO ~AP 

14 ~111!5 ~01003 Lo,K31 USlES 14 PI~3" 1~IS33 I~CZL" e.~,s~c ,SKP IS 32K 
15 ~1116 e0Pp.00 L.,CII ~ 15 ~1237 P~2'~7 J"P 'lS, S3 JE~IT MEM C32( 
16 PII77 177760 LW,K41 -115. 16 ~1?4~ e24e77 LOA I.MPS.T 
17 0120P e1!512P LW,K!51 OC~M0 11 PI~41 12!5VP5 Mev 100,S~H ,oe IS ~o MAP OPTION 
18 01201 015121 nC~MI IB ~124~ 002404 J"P 'LS,S3 
19 0120' 177770 LW,K61 -e, 19 PI~4J V~4447 JSR ~S128 'SIZE 32K TO 12BK 
20 01203 215U0 LW,K71 EX ISM 20 PI?4. V4P4P. SlA 0,~IGHK , .. ~F P~YS PAGESCIKl 
21 0120' 176000 LW,K81 1760P~ 21 Pl245 p~2.el J~P 'LS.S3 
22 01205 ~02e!50 MP,KII JMP 'I10~L 22 .'24~ P~.P~P LS,S31 p 

23 ~120e e022!51 MP,K21 J~P ,IDWCK 23 P12'7 P0PVPP UP3nl ~ 

24 pl207 P~20!52 MP,K31 JOP -XCl)!S 24 ~Inp P,;0VPP MIGHKI 
25 0121P P00000 LSYTBI ~ 

26 PI211 e~0000 LSETBI 0 
27 
28 
29 ,GPRGK.GE~ERAT~ PPOGR.M COUNT 
30 'THE FOLLOWING 5UBROUTINE SIMPLY DETEqMIN~S 
31 '~Ow MANY TEST PROGRAMS ARE IN CORE 
32 ,ALONG WITH TME OIAGNOSTIC LINKER 
33 ,ZM.x.LAST LINKER ZLOC."TESTS INTO PROGK 
34 01212 024410 GPRGKI LOA I,KLZMX 'LAST LINKER ZLOC 
35 ~1213 e2241e LOA f"ISHM 'LAST ZPAGE FILLEO 
38 01214 111000 Mev e,2 
37 01215 122400 SUS 1,0 'AC~.NE.BER TESTS 
38 0121~ 040408 SlA e,PROGK 
39 01217 U2~00 SuB e" 
4~ 01220 P·UP0 STA e,0,2 
~I ~U21 P01.P0 J~P V,3 
42 01222 P~~112 KLZMXI LZ~A~ 

43 01223 0~1001 I STZ~' USll" 
44 U224 000000 PROGKI ~ 



IUIT ~PRTS 10al8 "PPTS 
II ~I 
02 '"'l3~."E~ORY IllER 3~K e2 'MSI2~-"E.ORV SIlI_G FROM 3~ TO !28~ 
n 'DOES NOT USE MAP OPTION ~3 ,MAP nPTION MUST ExIST 
U 'lETS E~IST eIT ~OR CONTIGUOS MEM TO 32~ e. 'USES lOG PGE37 ALwAVS MAPPED Tn sIZE 
0e ,WILL NOT SIZE NNN CONTIGUOS ~E~ 05 'EXIT IS 'IT~ AceoLAST P.VSICAl PAGE. 
m6 ,ALSO ASSUMES TM.T E~ISM00'S '6 'E~ISM(EXIST MAP) .UST 0"5 A~OVE 32K 
07 'I.E •• C"APB SSKIP ON RETURN IS NONSENIE ~7 'ASSUMES "E"ORV Tr RE CO~TIGUrS 
ee 'SIZES IN I~ INCR EXIT AceoHIGHEST AVAIL .011 •• ee PI3!~ ~0.77 • Msuel STA 3.X"S32 
ev , 09 A1313 ~2A135 LOA ~.~JG~~ 
10 1111261 r5443e MSZ32. ST. 3. XMS32 'SAVE I~ PI314 I o lAlli' INC ~.~ 
\I U2e2 1264U SUB Irl ,AFoR nRST IK II PI315 '053~A MOVS erl 
12 1111263 03U31 LOA 2,KIK '1777 FOR END OF IK 12 PI3t6 1251" MeVZl Id.nc ,CAORVol IS SIZED TO 128 
13 U~64 133""111 'DO 1,2 ,+CURRENT IK ~IElo 13 PlI317 e0P1.21 J.P ~128S 
14 111255 e25e1!0 LO. 1,1,2 IGU CELL 14 0132~ P3"~7 lOA 3,MPF3~ ,8ITS FOR 32K MAP 
15 U266 121110"'''' COM I, '" ,eMNG eITS 15 Pl321 11700P1 ADO e.J '.P~V! PAGE. 
16 1111257 ~41""0 STA 0,0,2 16 PI322 p75er2 OOA :!,MAP 
17 1!126A e2le1!' LOA e,I,2 ,0COM ME~ E~ISTS 17 PD23 ~32'23 LOA 2.'K32K IGET CELL 
18 ~1~61 12241116 SUB 1,0,SNR ,.ND ~E'll SKIP 18 PI324 10.0'111 CO~ 2.3 
19 01262 PIIIP.2111 J~P ~32SZ 'lST ~'S NONEXIST 19 ~132~ V06'21 STA 3,1K32K 
2111 1II!?63 015111'2~ SU 2,M32TEM 20 ~132e VJ6'2P. LD. 3,'k32K 
21 ~1264 0161111110 SU 1,111,2 IRESTORE CELL 21 ~1327 002.17 SH 2,'K32K 
22 P126!5 1·13~1II MOVS 2,1 22 ~133P 156.1115 SUB 2,3.INR ,SKIP IS CELL EXISTS 
23 U26~ 1012~1II MOVR 0,111 23 ~1331 P0PU7 JMP ~128S ,MEM IS SIZED 
24 01267 UI2PIII MOVR 2,111 2. PI3J~ P.P716 STA e,I<IGI<K 'S.VE NE~ TOP MEM 
25 P0127~ e2'417 LO. l.k37 25 PI333 VJP755 LeA 2,~xrST ,nIST "AP 
26 1111271 123,PlIII lNO 1,111 ,AC00PHYS P.GE _ ~6 '133' v~e755 JSR '~S.LI ISET EXIST Bn 
27 ~127~ V3""16 LOA 2,kXIST 'AORS EXIST TABLE 27 01335 1~10el ~OV e.0,SKP , ... 0 TO GO ~.I 
21 ~1273 U6416 JSR 'MS.LI !SET EXIST BIToI 28 PI336 P63en .. ALT , •• eIT ... 0 TO o. CMAPe GOOF 
29 ~1274 10U~1 MOV e,e,SKp 29 PI337 P~075. J~P ~SI~8+1 
3111 ~127!5 e1>3077 '''IT , ••••• C.N'T H.PPEN EXIST BIT H'D TO 00 30 poI3'~ e2P7U HU8S1 LOA r,HIGMK 
31 \11\276 1112 .. 07 lOA 1, .. 32TE "CloL.ST IK TOP .DORESS 31 P13.1 .247'6 LOA I,K37 
32 1'II~77 125.0111 I~e 101 32 1111342 1313A0 MOV! 1,2 
:53 013'~ 125133 "OVZl- I ",SNC '8KP IF LlST CELL 032K 33 P\3.3 IJJV00 AOO 1.2 
3. flI301 "'0111752 J~P ~SZ32.2 'NOT DONE SIZING J4 ~13'4 v7lelll2 DOA 2,~'P 
35 01302 e20.03 M32SZ, LO. III. M32TE I.C00HIGHEST lV'IL. 35 Pl345 e027'1 J~P n~S3~ 

36 1111303 11102.1113 JMP IX~S32 36 P13.6 v777n K32KI 77777 
37 A13111' 1II~1777 KtK' !777 J7 P13.7 el740111 MPF32. 17'0'" 
38 11113~5 00000111 "32TE. III 
39 Q11306 000011111 XMS32. 0 
4e 1111307 1100f37 K37. 37 
41 C't3U U5\00 KXIST. EXIS~ 
42 Pl31l e02~37 MS.Ll. C~.PB 



l~al9 ~PRTS 1!?1~2'~ "'Pw"~ 
01 ,MVETA-"OVE T~E eXIST ~AP r I 
r2 'J~T THE AVAIlARlf ~AP P~SITION v2 ITI'IT-nST [qT[ALlH 
~3 ~13~~ VbAlAll3 MYETA , SlA 3,X~VfT eJ 'SEQLE~e~ T~~~Ur.. T~E I~ITIALTZE AD~RES~f5 
eAl ~13SI F3~413 LOA 2,KEX~P ,A2_STII EXIST ~AI 'FOil eAe .. TOSl LCADEC ALONG .IT~ LINK~R 
~s 1>1135:> ~J4.13 LOA 3,KAYMp , ,3-STR AVAILABLE ~~ II POI~TE~ '~R eAC" TESTS PA~A.ETEAS 
~6 "'13!i3 P2A1413 LOA I,WM8 '-8 FOR COUNTING e~ 115 1" ALL l'SED LOCATIO~S A.OVE ZLDC 
e7 1'11354 p210~e LOA e,0,2 ,wOAD e7 ~IAlI~ V'b4.d2C1! TI~ITI SlA J,XTI'I 
08 P135~ ~4141/1P STl e,e.J 'TO "OR~ ~e ~IAlI~ 1~2A1~p see e,1>I 
e9 1'11356 15 \Ape INC 2.2 09 ~14t7 P'PAlI7 SlA e,NPIIOG ,p~nG Tr I~IT 

10 PI3S7 1754"'''' I~C 3,3 11'1 PlI42P v2A16~4 LOA I,P·OGK 
II 01361'1 1254'" nc I,I,SZR ,SKP IS OONE 8 1\ Pl4l'1 VJ"IS L~A 3"p~CG ,NEXT PROG TO I~IT 

12 013t'1 V01'1713 JMP ,-5 12 PIAll''- 166415 SLS. 301,5"" ,8KP IS NOT aONE ALL 
13 1'11362 Pf<l"~1 J~P nMYET 13 1'1142J U2'12 J"P ,xlI'! ,EXIT ALL PAOGS I~ITED 

14 01363 ~e\3!50 XMVET, MVETA IAI ~14~4 Pl'?!52\ LeA e,LP,q 
15 01364 ~1!l11!l0 I(EXMP, EXlS· 15 1'11'25 117e0~ ACO e,] 
16 0136~ USII0 KAVMP, AVAL" 16 ~I'26 VJ\40~ LDA 2,0,3 'GET I~n ADIIS 
\7 01366 177770 KH8. -8, 17 ~1427 1~:>'00 S~8 ~,~ 

18 'UBL32-SET UP USLA8LE 8CRATC~ LI~ITS IN 32K Ie ~1'3~ P41377 STl 0.-1,2 'CLR I~TA ELAPSEO TIME 
19 ,ALL CORE A~ovE 32W IS ASSUMED TO BE USEABLE SCRATC'i 19 ~1431 1I4UP2 STA 0,2.2 'CLEAP ~AIT I~T 5-
2e ,CLEAR AYAILA8Lf BITS FOR THOSE AREAS USED 20 ~1'32 P07e~p JSR '0,2 ,AND !NIT THIS TEST 
21 ,SO T~AT THEY wILL ~OT BE ASSIGNED AS A SCRATCH AREA 21 1>11']3 PII>I'~3 ISZ ~PROG 'STEP TO 'XT PIIOG 
22 'TO ANY TEST 22 ~1'3A P0P76. J"P TINIH3 ,ANn DO AG~ 

23 'SUBR C~LIM IS USfO TO CLEAR AVAILAALE BITS 23 ~1435 ~~~Ut1 XTINI, 0 
24 (1113(;7 ~5"16 UBL3l', STl 3.XUBl3 'SAVE RETURN 24 ~143~ P~~PPI'I NPRO~, ~ 

25 "'137'" 1~24~0 SUB 0,0 25 
26 01371 e26415 LO' I,.KNMAX U TO NMAX 26 
27 01372 006422 JSR .UBU'" 'PROTECTS PROGRA"'S 27 
28 ~1373 P2241. LOA 0,.I<UP32 'LAST ADRS IN 32K 
29 01374 105000 MOV e, I 
311 01375 e~ftU7 JSR 'U8LIM ,PROTECTS LOADER 
31 111137ft ~26412 LOA I,'I(STSS ,STilT SYMBOLS 
32 01377 Vill'412 LOA e,'~8TES 'END SYMBOLS 
33 ~14P~ P06. \4 JSR 'UBU" ,PROTECTS SYM~OLS 
J' 01'1/.1 P,22411 LOA e,'I(LSTB ,STilT LINKER TABLES 
35 IOlIAl~2 eil6411 LOA I,'HETB ,END LINKER TABLES 
36 01403 P~6'1! JSR 'UBLI~ ,PROTECTS LIN~ER TABLES 
37 ~14e4 P~2''''1 J~P nU8L3 ,RETUPN 
38 POl405 P0PU0 XUBL31 e 
39 1"1'0& I!~U0' K~MAX • UST~~ 

4" PI'P7 UI2'7 KUP32. UP32L 
41 ~1'lt'I 1'101U2 I(ST85 , USTSS 
42 ~I'II V01eP3 1<5TES, USTES 
43 1'11'12 P0121P I(LSTBI LSY"! 
4' ~1'13 P01211 KLETB, LSETII 
4~ ~I'I' P~I1!!7 UBLI~I CBLIM 



1"'021 ~PRTS 1~~~2 "POTS 
01 01 ISEE TF NfXT RAN. FITS BET.EE~ TEST ENTER LIMIT' 
12 ILRANP-~ANDOMLY SELECT A PROGRA~ 02 I~UT 00 NOT E~TER TFST IF IT IS ~AITI~G INTA 
113 ISCAN ~AITING FOR INTERRUPT S~ITcwES FDA INTR DO~E e3 ~1503 ~4~.4·3 LPRGO, STl II.ClIRPR ICURRENT PROG .. 
U IENTER ANY TEST COMPLETED INTA 04 ~15F4 ~JP"I LOA 2.LR.n IIAST LINKR lLOC+1 
05 IIF NONE ENTER RANDOM SELECT ~OeE 05 PI~F~ 113~~r AOD 0.2 IA20P~TP TO PAPAM AORS 
06 'IF TEST SELECTEe IS ~AITING INTA SELECT ANOTHER ~6 POI~0~ ·J~2~~ LOA 3.0.2 
07 IGENERATE A 2ND ~UMBER C~ECK TD e7 pol5e7 ~~4IAI STl 3.RSlRT ISTART ADORES OF PRG 
08 ISEE IF IT IS BFTWEEN THE ENTRY LIMITS SPEC 118 PI~I' rJIVPI LOA 2,1.2 IGET STRT NXT PROG 
eg IIF S~ ENTER PROGRAM IF ~OT SELECT ANOTHER TEST 09 1111511 151PV!I MOV 2.2.SNR lOP IS LAST PRG SEL 
10 flI437 ~545U LRANP, SU 3.lR,S3 I'" 111512 PJ2437 LOA 2.'L •• K9 lAND -E USE NMAX 
11 fll"" 102400 SuB 0.0 II ~1513 v5vlr2 STA 2.PHDA lAS T~E END OF PROG 
12 1'11441 R30fliU LDA 2.lP,KI 18TA~T Of TEST LINKS 12 PI!l14 PI41P2 DSl PENDA I-I FOR A!AL END OF PIIOIl 
13 1111442 v3501111 LPRLI, LOA 3.111.2 IGET TEST LINK 13 ~151!5 P3l4V2 LOA 2.2.3 
14 111443 175e05 "OV 3,3,SNR ISKP IS TEST EXISTS 14 Pl516 1111132 MeVIL" 2.2.SlC ICol IS "UTING INTI! 
15 01 •• 4 "160433 J"P LPRL2 'NO DNE INTI! DONE USE RAN 15 ~1517 ~ioIP760 J~P LPRL2 ISELECT DIFF PROG 
16 01445 ~25402 LOA 1,2,3 /GET INTA SW 16 IJF ACS3.\ I'lELETE ALL ~A~OOM SELECT DELAYS 
17 ~1446 12fl005 MOV 1,1,5'111 I WAITING INT OR DISABLED' 17 P152~ p7u" REAOS J 
18 01447 00 .. 25 JMP LPSIE INO TRY NEXT TEST 18 Pl521 \77 UP AODL 3.3 
19 1!145~ 125103 MDVL 101, SNC ISKPOWAIT BIT STILL ON 19 ~1522 \77102 JOOl 3,3.SZC 
20 01451 0~1'I432 JMP lPRGC IENTER THIS TEST 20 PI!523 0i>P4\1 J.p LPRGA IDtlETE DELAYSol 
21 1!l1452 025777 LOA 1,-\.3 IGET INTA ELAPSED TIMER 21 ~1!52' 006e62 JSR .jHHG !GET ~E. AA'IDOM 
22 01453 125005 MOV I.I,SN~ ISKP If ACTIVE 22 PI!525 pJ4 11111 LOA 3.PSTRT 
23 01454 1'00420 JMP LPSIE 23 1111526 0254"'3 LOA 1.3.3 IGET P~G L~R LIMIT 
24 111455 0341 A3 LOA 3,RTTIM IGET CUR RUN TIHE 24 U!527 12:1433 SUBZ" I.V,SNC 
25 P!456 166414 SUB" 3,I,SlR ISKPoRUN TIME ER~ 25 01530 e0P.747 J~P LPRL2 
26 111457 UP41!! J~P LPSIE 26 01531 V25404 LOA 1.4.3 'GtT I<IG,.. LI"IT 
27 P1461' r40466 STA 0.tUAPR 27 0153~ 122032 ADCh l.e,Slt 
28 014&\ ef/lU72 JSR 'LPMES HIME ELAPSED "E!S, 28 01533 p!<ie7 .. J~P LPRL2 
29 01462 UI576 LP, TX 29 ~1534 A2U12 LPRGA , LDA 0,CURPR IPROGPA~ .. 
3e .1463 P24463 LDA I.CURPR IPRINT PROG" 31' ~1535 103020 ADDl ~,p 1*2 
31 PI464 00647, JSR 'LP,lOC 31 ~1~36 U5120 MOVlL 0.1 1*4 
32 "465 ,Jfl00p LOA 3.0.2 32 01537 127120 ADDlL 1.1 1*16 
33 PI466 11124110 SUB e.0 33 P154,. !07~P0 ADD ".t 1*18 
34 01467 041777 STA ~,-1.3 34 "'1541 V22'1I LDA 0.'XSHII '''START OF SYS TABLES 
35 0147A "PIA4 SU 0,TJ~S~ IfDRcr TIME TYP! 35 flI542 123r011 ADD 1,0 
36 01471 UP!05 ISl ERTOT 36 "'154~ "A I "'Ii' STA 0.AL T@l 
37 1'11472 U04'I J~P , .. I 37 01544 ~~2.113 J~P .LR,S3 
n 01473 P0074!5 JMP L~A~P+I 38 1'1545 P~~1I2 LR,KII LZMAX 
39 e14,. 1014011 LPSI~' I~C 0,11 39 PI54fi Ar""ln" CURPR, e 
40 01475 1!l1400 I~C 2,2 4" 1'11547 P~"e0' LR,S31 0 
41 1114711 11'il0744 J~P LPHLI I TRY NEXT TEST 41 "'I!I!5111 nl224 LAOGK, PROGK 
42 I~D TEST "AITING TO PROCESS I~TERRUPT RANDDM SELECT 42 01551 ~e1004 lW,K9, USTNM 
43 U477 006062 LPAL21 JSR "RA~G 43 PI5!!? V~121P XSVTH, LSYTe 
44 ~15fi" 105e~p ~OV 1I.t 44 01553 ~031?2 LP"EU, MES~ 
45 01501 ~32447 LDA 2,'LROGK IDIV RA~/"PROGS 45 "'1554 P'~31!!4 LP,lCCI lOtT 
46 "'1502 ~0t5~63 JSR .. onI 



j~ll2J ~PPTS jV324 "DI=)TS 
~I 01 
e:! 'LSTRP-STAPT PROGPAM e2 'PANGN-QANOv~ • GENERATO~ 
e] 'ENTER TEST SELECTED AT ITS EJECUTION E~TRY pOl~T 23 'SPI~ .'5 OIlT I~ 6 MURRY FCRGfT THE MAT ... 
04 Pl555 ~b'417 LsTRP, sTA 3.L,SS3 e. PI~21 OU427 ~ANG~r BTA 1, "~'. S 1 e5 Pl556 P3~1P1 L~A 2,PSTPT 2!\ ~1'2' ~oP'27 STA 2.fh·J .S2 
e6 ~1!'i57 ~2'1!i13 Ln, I.RTTI~ 06 PI~2' ~JV.Jv LOA 2.H~,WI ,7 FOR ~AS~ING AT 8 
07 0156~ 12561'0 I~CR 101 e7 01~24 v2V,]p LOA 0,RN,C2 ,Cyr.LIC CO~STA~T 
re ~1561 125500 I~CL I" 'CURRENT AU~TIME 08 ~1625 0.4'25 LOA I.RN,el r9 "'1562 P4S377 STA 1.·,,2 ,.3 MJNUTES WitT 09 ~le2~ \.I)'v, A'O 1,2,SZR ,ROTAT C2 E¥ERY 8 
10 "'156] ~21~01 LOA 0.1.2 ,GET EXEC AORS U "'1627 VIP.",. J~P RAN,I 
II "'156' P41"11 BTA e.Ls,It II "'163~ 11'1122 MOVZL ~.e.szc 
12 1-'11565 P2Si'05 LDA 1.5.2 ,GET PAnTECT ~AS~ 12 c>H31 HI.0p I~C 0.0 
13 01566 P65002 DOl I.~.P 13 ~163' P4~'22 STl 0.R-,C2 
I' P!I ~67 e6f1!277 IQOS 14 fIIle33 PC!4423 RAN,I' LOA I.RHBl 
15 IOIH'" ~1>"'U2 NJOS MAP ,TUAN USER ~ADE 0'1 15 t>1~34 ,HCIIPp ACO 1.2 ITO GfT NxT BtJ~ VAIl 
16 1'1571 11'60177 lkTEfII 'SULL 16 101~3~ V25~f/!P LOA 1,0,2 
11 01572 11'02.03 J~P 'LS ,11 'ENTEP TEST 17 fIII63A 123e0P ACO 1.11 
18 'LRETP-RETURN FPCM TEn PROG CALL 18 PI~37 ~4111'1'I1I' 5TA 0.O,2 ,filE. SU" IN VAP 
III U573 11',,2401 LRETP, J~p 'L,SB3 19 1I'164~ ~2'415 LOA I.R'~N" ILAST UN" 
21'1 fII1S7' II'II"'UP L,SS3, to 2f1! P16'1 123300 ACDS I.P 
21 ~1575 11'0 fl!p fl!Il LS,lI • fit 21 P!6'2 ~4f/!413 BTA 0.RA~N~ 
22 "'1~76 11'1105215 LP,TX, ,nn C<15>cI2.I~TERAUPT oA IT ELAPSED 22 t>16'~ ~2""'5 LOA 1 ,RI\.'. 91 
23 11'47311 2] "'16" VlP411'~ LOA 2.RN,S2 
24 1427U 2. PllI'S VIP.0!! lSZ !IN,CI 
25 151322 25 f/!164~ ~~I'Pf/! JMP e.~ 
26 05f11125 26 11116.7 fl!014P0 J~P e.J 
27 12f/!324 27 ~I~S~ II'~II'~"'''' R'I,SI, ~ 

28 1'140721 28 1"165' p~r01l0 IIN,52, ~ 
29 152311 29 Pl652 pe~f/!00 RN,CII '" 30 1426'0 30 ~1~53 P0~0P7 IIN,KI, 7 
31 0U7\4 31 f/!1~5' 123'56 RN,C2, 123.56 
32 P51520 32 PI~5'1 P.~P0'P ~ANNM. ~ 
33 04230! 33 PI6~~ r~1657 ATABL! RTJBL+I 
34 "'1612 ~;,5~15 <15uI2~PROG, NO, C 3' P16~1 P272'7 B272'7 
35 Ibl121'1 35 PI~fv 1456~1 1'56!1 
36 P'3717 36 P16~1 11>272. le272' 
37 120056 37 P1~6~ V7! 352 071352 
38 147516 38 P16~3 PJ4565 ~H565 
39 I <!11Ie56 39 "'1664 IH272 116272 
4111 "'0",e~p 4111 PIH5 ~'7135 ",.,\35 

41 "'I~~~ 113523 113523 
42 1"1667 P044P7 AANG3. 5TA 3.R~.S:!i ,FILL ACP TO 2 WIT~ RAN .'S 
.3 ~1~7P. vv4731 JSR RAI<G' 
U PI~71 , "0P~ MOV 0.2 
'!5 PI~n ~~47U J5R RANG~ 

46 "'1~7J 1.·!i~0f/! MOV ~.I 

41 ~1~7. r"725 lSR "ANG~ 
48 PI~7~ PV24PI J~P UN,S3 
49 PI~7' .~PV''''P "',53. ~ 



IU25 "pgTS 
el 
e2 'R"SEl.RA~DO~ MAF SELECT 
03 ,RANDOMLY SELECT A eIT [~ A HAP 
e4 ,CUL [S ~ADEI 
05 , JSR RMSH 
06 , TRYPTR 'POINTS AT MAP SIlE-
07 , MAP'DRS ,STAPT Of MAP ADRS 
ell 'IF' I BIT [8 NCT FOUND [~ TME MAP 
09 'AFTER A * OF RA~DOM TAYS 0 TO TPYPTR 
l~ " SEQUENTIAL SEARCH OF THE HAP IS ~AOE 
II '[F ~O I BIT EXISTS EXIT [8 MADE TO CAlL.3 
12 'OTMEA~ISE EXIT IS TO CAll.' -ITH AceoBIT_ 
U 'THIS ROUTINE IS USED BY ASCRl rBCRA AND AOMAP 
14 'TO SELECT SCRATCM AND DATl CMANNEL ASSIGNME~TS 
15 01677 ~b"'1 RMSELI SU 3,O~SE 
16 0171\" 023UIII LOA ,,'0,3 
17 01701 025.01 LOA 1,1,3 
18 ~17e2 e.0'33 STA 0,RM."1 
19 111703 ""';'3 au I,RM,P2 
211 017114 10ePII" COM 1Il,0 
21 017e!! ~'1"32 STA e,AM,p3 
22 01706 1106t62 RM,ll1 JSR "RA~G ,GET RANDO" 
23 1Il1,,7 1'3U26 LOA 2,M",Pl 
2. 01710 151400 INC 2,2 
25 QOl711 10!1UP MOV 0,1 
26 01712 P"6~63 JaR 'lonI 'RE~ IN ACOoBIT SEL 
27 !!II713 P,J~'2J LOA 2,RM,P2 
28 0171' 006'25 JSR 'IC~PB ,SKIP If 8IT 01 
29 1'1715 P06.2. JSR I1CHPB 'CH~G IT BK TO II SKP 
311 01716 eeUI!5 JHP R"',F~ 'FOUNe I EXIT 
31 U717 et04211l ISZ R"',PJ 
32 11172"1 e""766 JMP RM,LI 
33 01721 P2P.16 R~.l21 LOA 0,R".p3 ,GET NXT SEQ BIT 
34 01722 1'06.17 JSR 'ICI<P8 ,SKP IF 01 
35 01723 006'16 JSR nCMPB 10 BIT AND SKIp 
36 0172' P0U27 JHP RM.F~ 

37 1111725 ~2"IQI LOA I,R",PI 
:sa "1726 HUll ISl RM,PJ 
311 1'1727 1"640, SUB 0d,SlR 'SKP IF SRCt04ED WHOLE TBl 
.~ 1!17301 QI~0771 JMP R",l2 
'1 111731 PJU07 LDA 3,XR~SE 

'2 111732 001.02 JMP 2,J 'NO FIN~ EXIT 
.3 1111733 P 10.05 RM,F~I ISZ XRMSE .. ~173' 'lde775 JMp RM,F~·2 

'5 QOI73!5 eID0eu RM,PII III 
.6 1'17311 1lI00e0111 RM,P21 0 
47 1111737 P00011'0 R".P31 III 
.8 01740 PII!0PU XRMSEI 1/1 

'9 1Il17'1 P02~37 ICMpB. CHAPA 

1~1l26 
£1 
£2 
23 
04 
05 
06 
27 
0a 
29 
10 
11 
12 
13 
14 
15 
Ie 

'17.2 
P17'~ 
1'17" 
1'1745 
QlI7'~ 
1'1747 
"175~ 
~175' 
1!175~ 
"1753 
"1754 
01755 
PI7~~ 

1~241/1" 
V54412 
~3u12 
!2512P 
IIDIIQ!I' 
"2'12 
"2.110 
125100 
175'04 
1/10"773 
1'162.1111 
P00pPP 
177760 

,DIVlo.nIVI"E ACI ev AC~ 
'LEAVE "ITH REM IN Atl' 
CIVICI S~B e.0 

STA 3.0I.S3 
LOA 3,01.0<1 
"OVlL 1,1 

OI,L11 MOVL e,0 
sue. 2,0,SlC 
SUB 2,1/1 
MOVl I rl 
I~C 3,3.SIA 
J~P CI,Ll 
J"P 'OI.S3 

01.831 III 
CI,KII .16. 



11111127 "PRT5 !~~28 ~P"T& 
01 "I 
12 e2 
03 "CBLI".CLEl~ AVAILABLE BITS eETWEE~ LI~ITS e3 ,GETPl-GET A PHYSICAL AS5IG~"f~T 
U 'Ace.LowEST AORs ACI.HIGHEST AD~ESS ,,4 ,Ace.ALLOCATION TABLE POSITION 
05 'SINCE 80"E USED AREAS "AY OVERLA~ IN PAGES 05 'RETu~~ .tT~ ACI.PHYSICAL PAGE ASSIGN~E~T 
11)6 'OCCASIONALLY 2 PASSES TMROUG~ CMAPS ~ILL BE ~ED 06 'SKIP EXIT IF TH~ ALLOC ASStG~ DO!S NOT .377 
07 01757 0&442e CBLIMI SU 3,xCBLM 07 ,THE INTEGRETY OF Ace IS PRESERVED 
0B 1!1176~ !01300 "'ovs 0,~ ,pos IK U 02'13 ~U421 GETPAI SU e,GPA,0 
0!1 Pl761 125300 MOVS 1.1 .FIELO BITS 09 02~t4 12640P SUB Irl 
U 01762 101220 "'OVIR e,0 ,FOR ADRS LIMITS 10 02015 101U0 MOVZR 0,P 
11 111763 101220 MOVlR e,0 lIN AC P AND t II npt~ 1251~'" MOVL I" ,"'.WORD fI I·EV!N/ODO 
12 111764 125220 "OVrR 1,1 12 112P17 124e00 COM 1,1 
13 1'11765 12!522e MOVlR Irl 13 "'202 m '44415 SU I,GETP, ,8KP SWAP IF EVEN BYT! 
I' "1766 03A42. LOA 2,K37C I' 02021 PJ011!10 LOA 2,ALTBL 'ADRS OF ALLOCATION TABLE 
15 "1767 1434II1II A~D 2,1 15 02P22 113ef11P ADD 0,2 ,. WOPD POSITION IN TABLE 
II! 11177" 147~~" A~D 2, I 16 112~23 ~2!!U2 LDA 1.2,2 ,2 ~AST CTR A~D DCH ca~TA. 
17 11177\ 040417 SU I,CBLWP 'L~ST I~ ~LD 17 "21!'24 ~1"'4lt lez GETP, ,8KP SWAP IF EVEN BYTE 
18 11772 ""~17 STA l,ceUPR ,HGHST IK FLO 18 "'2'25 125301/1 ~OVS l,s ,SWAP ODD BYTE TO LWR 
19 01773 02UU LDA e,C8LwR ,LWR INCS To.UPP 19 Il2P2e r30410 LOA 2,K,377 
2121 1111774 UUI3 LOA 2,K.VL~ ,AVAILABLE MAP 20 111211127 147401/1 AND 2.1 '~ASK PHYSICAL 'AGE. 
21 01775 ,il64U JSR HCMP!! ,COM BIT IN AVAIL MAP 21 1'12"3" 1464U SUB" 2,I.SlR '377 IS 128K WI! PROTEC 
22 111778 000777 J~P ,·1 ,WENT 0-1 ~AKE IT I-II 22 0U31 17640111 INC 3,3 ,SKP ExIT PAGE ASSIGNED 
23 "1777 "204lt LOA e,CBLwP ,ACI,,"LeT CLREO 23 1/12'32 V20402 LDA i,G",1I 
2~ 02111111 UUU lSI CBLwR ,.1 L~R IN CASE NOT DONE 24 02033 001401/1 J~P i,3 
25 112PI/II IlU~U LOA I,C!lUPR 215 ~2~34 1"01111"11 GPA,el " 26 02002 t116 ... SUB e,I,SZR I8KP 18 ALL REQ U~AVA1LA8LE 26 1"2035 "'0011011 G!TP,I f/J 
27 02'13 016A7711 JMP .-10 27 02036 "'~03n K,3771 377 
28 132"" I/IIIUIII J~P 'XCBLM 
29 1121105 0000011 XCBLH t 0 
3IJ 1'2"11 U2e37 XCMPBI C~APB 
31 .2U7 U51U UVLMI AYAL'M 
32 021111" 000111111 CBLwRI 1 
33 11121/111 Plllle0e CBUPRI I! 
34 1112012 0i1t1Je!7 K37CI 37 



'~019 
el 

~P~TS 

02 
e3 
e4 
05 
06 
e1 
e8 
09 
I~ 
II 
12 
13 
14 
15 
16 
\1 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
A~ 
AI 
A2 
A3 

~2~31 

~2~4~ 

~2~'1 
U"42 
~2P43 
0?PU 
P2e45 
~2~46 

02P47 
P2P5P 
I'2P5\ 
P2P52 
P21"53 
02P54 
~2P5~ 
~2P5~ 

1'21'57 
~2P6~ 
P2"61 
1'2062 
1'12P63 
I'2P64 
I'2e6~ 
~21'16~ 

P2P61 
P207" 
1'121'71 
1'12~72 
02P7J 
I'2P74 
1'121'115 
I'2P7" 
~2"n 
~2H~ 

e4"436 
~44436 

,,5"436 
10522" 
12522~ 
125221'1 
125221'1 
t33~~e 
V.2443\ 
1~740e 
124001'1 
P..4422 
126420 
1251"1'1 
1'11"417 
~0~n6 
p21e0~ 

e5"414 
131eee 
113525 
\OH02 
17541'11'1 
1~700e 

1464"1'1 
"464.,5 
V2.4"5 
P.2.4"5 
,,3~405 
p.~140e 

pe.eee 
p~eePe 

~~l1,rrP 

p~~~0e 

p~pel7 

ICMAPR-COMPLI~t~T ~AP 8IT 
ICO~PLIME~T THE STATE OF_~EMOPY MAP 8IT 
ITME START AOPS Qf THE MAP IS I~AC2 
lACe CO~TAINS UP TO 7 BITS ~F AODRESswITH 
18ITS 12TOI5.* "ITS TO SHIFT LEFT 
18ITS 9TOllo~OHO POSITIO~ IN ~AP 
ITHOSE 1 8ITS APE THE PHYSICl PG _ OF A IK O~ HEM 
ISKIP ON EXIT IF T~E AIT IS GOI~G I-e 
C~APBI STA e.C",sa 

CCTR I e 
CM,S21 ~ 

C" ,S II ~ 
C",S2. ~ 

STl I.CM,Sl 
SlA 2.C",S2 
MOVZR f.1 
MOV1R 101 
MCV7R 101 
MOVZR 101 
AOO 1.2 
LDA I.MI7 
'~O a.t 
COM 101 
SU I.CCTR 
SUBZ 1.1 
MCVL 101 
HZ CCTR 
JMP ,-2 
LOA e,8,2 
Sll 2,CCTR 
MOV \,2 
HDZl e,2,SNR 
MOV 2,2,SZC 
l~C J,J 
ADD e.t 
SUB 201 
STl "_CCTR 
LDA r,CM,S8 
LOA I.C~,SI 
lDA 2,C",S2 
JMP "J 

K 17. 17 

IPOSITION ~ORD N IN ACI 

IFOR COUNTING SMIFTS 
lAC la, Col 
,POSIT PIT 

,GET MAP WORD 
ISV AORS 
'FOR BIT XOR 
,NOT P IN RESULT 
,OR I~ CARR' ~IT 
'IS SKIP ~HEN EXIT 
IFOl!M REST OF 
IBIT XOP 
'PUT ~E. WORD BACK 

lC'1~3? ",~ .. TS 
VI 
i2 
i'J 
e4 
V5 
e~ 
27 
e~ 

29 
I~ 

II 
12 
IJ 
\4 
\5 
I~ 

\7 
I~ 

19 
2~ 
21 

ICDISP-LI"'Q CALL OISPlTC~ RrUTI'~ 
IMIQECH "E" ALI CCATI~' "0 OT~fR CALLS 
ITO T~~ Cr~"~CT .0'~LfR Fa_ POCCESSI~G 
ICALLS ARF "ArE O~ FOLLC_~I 
I 'Ioe .. p 
I JSR 'CALL' ,zpor.E Lrcs oCALL 
, ERRn~ R~'UR~ 

, 'OR"Al ~ET~.' 
ICAlL' -ILL BE • TO O-E ~F T~f FCLLa_ING 
IASCRA ASSIG' A SCRATC- A.fA 
IESCRA Expo.r ~COOTC. ooEA 
,RSCRl RELEASt SCROTCM AREO 
I~SCRA ~CVf TEST TO SCR.TC_ 
IGSC.' Ge TO SCOATCH F~R EXECUTIO~ 
'SSCRA S_UFFLt SCRlTC_ 'RE' 'S~IGNEO 

'RETP' RETUR- F~O~ TEST EXEC~TIO' 
'ARO~G RANOC-. GE'ERATI~~ 
"OHAP A~STG' ~C- MAP 
IEDMAP EXPAND oe. "AP 
IRDMAP RElFASE DC .. FRO. -.p 



1~~31 ~~~TS lr;'~2 ,..t:":"'T~ 

~I i'l 
~2 'CALL DISPATCH ~ClITl Nf ~2 , "0,, f'l£TE~"'P'~ " P IS • vAl!~ CAll 
e3 ~21 VI P4~~t'!2 C~ISPI 5H e,CD,S0 ~3 ~2'd7 ;'2'd~t- LL~ I.CALlS ISTART rF CALl~ 
r.4 ~2' ~ 2 V44~r2 STA I,CO,SI e4 "'2'~~ 12?433 51. B 7- t , It", S'- C '"U~T Bf." 
~5 p21e~ r5 eo"2 STA 2,CO,52 es ·21~1 r~ ?447 J"P lOLL 'ILLEGAL CALL 
~~ P2lr4 .b45~2 STA 3.CO,S3 e. C"2!!'? r24444 L~A I.CALLE " AS T YALlO CALL 
e7 P2U5 .b~4V2 OJA ~.MAP ,GET LOr.ICAl AOR V7 !'2t~~ 1'2V32 A ~c Z" I.V.SZC ,"'l,it;T BE 0< 
ee r21~~ 1~14~~ I'C 0.e '+1 Tr GET J5R e· ·21~4 ('tfldd,4 J"p lOLL ,!NVAL!~ OLl 
09 P2107 1~5~~~ Mev 0.1 ~9 "'22~~ r-2?43tl L!JA e,(.Ji'K ,oE5nRf ~2~ -AO 
I ~ P211 ~ rJV477 LOA 2.KI777 1~ "'21t.£ rOIV~2 orA I?, '"' 6 p 
11 V2111 143400 A"O 2.0 ,M'~K ADRS IN lK 11 r21~7 ?2V424 LeA " , C r",. SY" 
12 ~2112 15P0P0 COM 2.2 12 0!2'f'?I .244~4 LC A I .ce. 51 
13 P2113 147400 HO 2.1 'MASK LOGICAL FIELD 13 021~' "37424 LDA ~,CD.S2 
14 P2114 P4P474 SH e.CO,LA 'SV LGICL ADRS 14 ,TME FOlLc.r.& LeCATIC' IS AL TE~ED 
1~ 1'211~ 12522~ MCvZR 101 15 ,AFTER .ETR~lvl.~ T"E CALLS JSR IT IS 
16 1'2116 12·22~ MCVZR I" 16 ISTORH ME"IH" .00 fXfCUTE 
17 021 t7 V44472 5H I.CO,LP 'SV LOGICAL PAGEN 17 !'2'~' pe~e53 CD,EX , JS~ OASC~A ,REPLACED By CALL J5R 
Ie 2212~ 102620 SliBZR 2.0 IAC",o10Vee0 18 nH~ 1 ~1V11 "'~V. ~,~,SI('P 'EROC~ RET 
19 "'212\ 123eee ADD 1,' IT5T OIAG MODE 19 °2'f 4 n~424 ISZ CO,LA "'ORMAL + 1 RETUR~ 
21' 1'12122 P61Pl'2 OOA 0,MAP 'TO GET PMYS PAGE_ 21' "'2165 71.423 ISZ CD.LA 'TO GET PAST J5R 
21 1'2123 1'6241'2 OIC e,MAP 'INTO Ace 21 V21~~ P4~4\5 5TA e.c~,50 
22 1'2124 1'2'4'3 LOA 1.~377 22 V21~7 P 44415 5U I,CO,SI 
23 (>2125 123400 hO 1.0 ,ACOoPHYS PAGE 23 ~217' .2~42V LCA !?',(D.LA 
24 "'212~ 1'40464 SU 0.CO,PP 24 1'2171 v~4.2. LOA I.CO.LP ,RECALCLLATE LOGICAL 
25 1'2127 1'31'465 LOA 2.K1174 25 ·2172 127121' ACOZl 101 'RETURN FRO~ CALL 
26 P2131' 1'71002 00. 2,MAP ,GET 32K PHYSICAL AS, 26 ·21n I~'epl' ADD e.t 'INTO HI 
27 02131 1'62402 OIC 0.MAP ,OINTO AC'" 2' ·2174 &':44414 SU I.CO,LA 
2A "'2132 12341'", A~O 1.0 2~ P217~ 1'244"', LOA I.CO,SI 
29 1'2133 1~324e AOOOR 2,2 ,nRS BIT 1'1 IS ALL 2Q .217" .2.4P5 LOA e.CO,5e 
31' 1'2134 143001'1 ADO 2,1'1 31' .2177 Vb~277 I-rDS 
31 I'213~ 1'41'.56 SlA I'I,C,32K ,SAVE FOR RESTORE 31 I'22e· .6·1~2 NIOS I'AP 
32 ~213~ V2~4~. LOA 0.CO,PP 32 ~2?rl "b·l77 I'lH, 
33 ~21J7 143V-0\' ACO 2.m IAC~ IS MAP 32K 3~ ~2~~2 ·"24P6 J-P _CO,LA 
34 I'214~ ~61~1'2 OOA e.MAP ,32K "APPEO TO PHVS CALL 34 'ABOVE JM~ _nuo.s r~ USER 
35 ~2141 1~3I20 AOOZL 2,2 ,32K FIELD ~ITS LEfT 2 35 pn~'J r~p.pv CO,~~, • 
36 ~214~ ~2\,446 LOA V..CO,LA 36 ~2U4 ?~~'VPP CO,SI' 
37 "'214~ 1130P0 ADD e.2 37 ~np~ v,'pePr CO,S2, , 
38 "2144 ~21000 LOA ~.".2 'GHS nR AFTER N I DC 38 O22~~ .~P"Pp C~,SJ' • 
39 02145 "41'415 STA e,CO,Ex ,TO nEC, IF VALID CALL 39 ?22f7 0"1t.1 1777 K 1777, 1777 
4~ 1'21.~ ~b0177 I~TEN 4~ ~22\' .~~~,,~ CO ,LA! ~ 

4\ 1'2211 ve",,~v CO,LP, • 
42 ~2?" v~l'ppr Co,pp, ~ 

43 r2" ~ ",PI' PI' C,J2K' > 
A4 r2214 II7'·~ K I \74' 1174'" 
45 .221~ ?·6P~3 CALLS, JSR HSCP' 
4~ .2~1~ pe·o~ CALLE' JSR ,PO"'AP 
47 .2?17 ••• 377 K3771 377 



In33 "~~TS 1~034 "pwTS 
II 'ILLEG_L SUPERVISOR C-U TYPEOUT rl 
B2 "'222~ Pil6'26 ICALL. JSR -ICALI e2 'E'TPA.E~TE. P-'~ICAl _SSIG~ME~T 

13 ~2221 P"'225, ICAlT HOT e3 ,THE PM'8ICAl PAGE • r~ _C, I~ E~n.EO I"'TO 
I' ~2227 P2~766 LO- '.CC.lA e. ,THE "E"O~' 'lL~CATIr. T_AlE Aa~~CI-TfO wITH 
15 "'2223 22'766 LOA I,CO.lP r~ ,THE n'T TMAT IS CUR.f~TL' ACTIVE 
It! "222' 12712e ADOlL 1.1 '"ECO~PUTE CALL e6 ~226~ P~"26 E~TP-' SH 3.X'TPA 
17 "2225 107"'" ADD 111.1 '-DDRESS e7 ~22e~ p2~lpr lOA I.ULTBl 'GET • ENTRIES 
n 1112226 "'6421 JaR -IC-L2 I~ 1'2267 1~2"" SlB 2,2 
89 "2227 1'21'75. lOA III.CD,Be 19 "227~ 12522", MCVl~ 101 lAC, ·.C.~ . 
l1li \112:>31' pZ·75. LOA I.CD,Sl 10 "2271 1~1I"0 "CVl ~,2 ,_C2.EVEN/OOO BVTE 
It 112231 A3I!75. lOA 2,CO,S2 II '227'1 ,5I'1PII, ceM 2,2 ,SMP/'SkP EVE~ BVTE 
12 "'2232 neet!5 JSR _ERROl ,TYPE P~. AC'S ETC 12 ~2273 Pl>P'16 au 2.E~T.2 '~SKP/S.P 000 BVTE 
13 1'2233 ""'lIlt JMP ,.1 13 "227' PlPI"~ LOA 2 .AL BL ,AORS OF ALLoe TRLE 
I' P223' 1'2111752 LOA II,CO,83 \. P227~ Il3,,,,, -00 \.:> ,. _OPO * 
15 1!!223e '2'755 LOA I,CD,PP 15 ·2776 r2~e"'2 lOA 1.2.2 ,.2 TO GET 8V eT~S 

\6 ~2236 U1II724 LOA 2,tO,f. 16 U277 1'11'1'12 ISZ t'T .2 ,8MP IF EV BVTE 
17 Pl2237 PI!SU6 JSR _fRlloe 17 "'2~'~ 12532P MOVS 101 ,GfT CDC ~YTf L~w 

Ie 1I'22'~ IIIIDI1"f\ J"P ,.1 18 "'23'1 pJUl1 LeA J,E~T.K '177.P0 ~SK up. BYTE 
\9 11122'\ r30 \III I LOA 2.PSTRT 19 11123P? 167'~1I' "0 301 
2111 "22.2 U50116 LDA 3.6,2 20 P23~3 1~730' AOO~ ~01 ,P~YS pr,* E~TfREO 
21 "22.3 175l21' MDVZL 3,3 21 I'23U 1'1"""5 ISl E'T .2 'SKP 18 O~O 8vn 
22 111224' 11102.1111 JMP -,.1 22 (>23""\ \2 !I 3 11'111 Mrvs 101 ,RtPO EVE~ BYTE 
23 P22.5 111163621 IOV.E 23 (l!23~~ ~45~(>2 8TA 1.2.2 'PliT E~TRY SACK 
2' 11122.6 ''''3122 ICAlII "fSS 2. "23e7 "121"'111 ISZ HLTBL '.1* OF E""'IES 
25 1'2247 PIIl3155 ICAL2, PoeT 25 Pl231" "e2'''3 J"P "~TP_ 

26 "'225111 e05215 ICAl TI ,T.TE (cI5.c12· 26 "23\1 P"'P~"" ENT.21 ~ 

27 "'2:>51 144'\1 ILLfGAL SUPER CALL AT ( 27 "'2312 177.11'11' ENT.K' 177'''0 
28 \.6314 28 1112313 p~~ellle X"TP_. ~ 

29 111'371115 
3111 1'6101 
31 ~flI6'1II 
32 Pfl0125 
33 1:>131115 
34 \'16'11 
35 14~UI 

36 1210'314 
37 1:>2\111 
38 "''''1112'11' 



10035 ~P~TS 1~~3~ "·L";.T:' 

et n 
e2 'LOMAP-LOAO ~AP OPTION FO~ FIRST LEVEL TEST e, JlF TFST "A~ SCPATC" A~FA A~SYG'fn ~ •• AS .UC~ AS P05SI~lE 
e3 ,ADJURT T~E CONTE~TS OF SCRlO AhD SCR~I n ,~TARTI',G 'T T"F FY"ST , . A~OvE PROG~'M STD"AGE 
e. '-AITE 'CCESS P~CTECT ALL PAGES NOT REQ BY TEST V' r?~~. .UI~~ LeA I. UL TBl , .. 1~ FIELDS AS~IGNED 
05 ~231' ~40.76 LOMAPI STA e.LDM.p V5 ·23~7 12~ep5 Mev 1,1, S~Pl 
e6 1112315 e ••• 76 STA I.L~~.I V~ ~23~e P'~'25 J"P L .... I),.., '''0 SCRHC .. EXIT 
07 ~2316 11I~0'76 STA 2.l0M.2 e7 r23~' I~U~V I-C F.V 
SA 1!'2317 e5 •• 76 STA 3.LOf'l.3 eB ~2J6? 1.~3~P MCVS eol 
P9 1'232111 1~2'~fI\ SUB f.e e9 V2~~~ 12712P ACOll 101 
Ie 1112321 p'p 106 STA r.SCRLO I~ P236' .4.,e~ STA I • SC~LO 'START ~F 'CCESSA~LE SCRAT 
II e2322 "0107 STA e.SCR"'I II ~23E5 ~'~'J4 S16 ",L"".TIIiI 
12 112323 p24~n LDA I.MPS~T ,-e IS ~AP OPT. NOT nUT u P23~~ Ip24111P S~B ~,p 

13 111232' 12!!et1J! Mev I.I.SNA 13 11'2367 V~~'3J LM.L31 JSR ".GTPA INEtT P~YS PA~E ASSIGNf~ 

I' 1>123215 I'11J11!'76 JMP L~.N" '~A~ OPT NONExIS I' P23P ~~~.,~ J~P l .... ON ,OONE ALL EtIT 
15 ~232e ~61n2 OOA e."AP ,MAP PGe TO ITSELF 15 1'2371 P3""31' LOA 2,LM,T'" ,AC2_l0GICAL PG, !If 

16 ~2327 IBU0e LM,L11 INC e.1! 16 P237' 1!i1311!P Mova 2.2 

" ~2330 02 .. 66 LOA I.LM,KI 'LOAD PAGES I TO 37 17 P2Jn 1'7~"'''' .DO 201 
III U331 11130r. MOVS e.2 ,WIT'" ACCESS P~OTECT 18 11'237' p65P.~2 OOA I .... P ,MAP lOGICAL TO P~YS 

19 02332 lJ3000 ADD 1.2 19 1'2375 15Ji2v, ACOlL 2., 
211! "2333 e711U2 DOA 2,"'P 2~ P237~ ~2"22 LOA I.L~.K2 ,K2_1777 
21 1'233' 151!2fJ INClL 2.2 '-'~1IJ'0 IF LAST PG WAS 37 21 ~2377 1330111. ADD 1.2 
22 ~233!5 \53123 ADDlL 2.2.SNC ,e-\ LAST WAS 37 22 11I2'P'" p!iil!07 SU 2.SC~~I ,NEw ~I 8CRATC~ LI~IT 
23 1112336 000771 J"P L".Ll 23 1>12'"1 1~\40'" I~C v.r '·1 AlLOC TBL POS 
2' /ALL PAGES BUT lOG eCIT -'80) ACCESS PROTECTED 2' 012'£2 PII1l'17 ISl L~.TfIit ,.1 LOGICAL PAGE 
25 '''AP TEST PROGAA .. TO ITSELF-MUST BE LEsS THAN IK 25 11I2'V3 151523 I~ClL 2.2.S~C ,C-I IF ~I IS 77777 (32~ 1 
28 1112337 1511ep MOVL 2.2 ,AC2-1 FOR SWITCH 26 P2''''' p~07e3 J"P L",L3 
27 "23'''' I'2'!01 LDA I.PSTRT 'STAAT ADRS OF PAOG 27 ,MAP DPTInN IS SET UP FOR A FIRST LEVEL T~ST 
28 11123'1 1213"1' LM,L21 MOVS 1.0 28 1112'V!! 11'2 .. 1>16 L~.D~I LOA l.lD",1 
29 (1123.2 10122111 MOVlR e.e 'I~ FIELD Til 29 P2'P~ p21"U LOA f.lD" •• 
30 1123.3 101220 I4CVIR e •• I LOWER !5 BITS 311' 1'2"7 PJ04P!! LDA 2.lD".2 
31 11'23" ~2 •• 53 LOA I.L~.37 31 1112'lr ~J"P5 LD. J.l"".3 
32 1'123'5 123.l1Ie A~D I •• 32 '2"1 PI!'140p J~P e.3 
33 11123.11 1~!531'0 MOVS e.1 33 1112'" Pdl'lV" LDM.el " 3' (1123.7 1070"'1' ADD aol ,LOGICAL-PHYSICAL 3' 1>2,,3 ~"0rl'll' LDM.II ~ 

35 1'12351'1 e6501/J2 DDA I.~AP I~DAD ~AP REG 35 1'12'1' ~00~"'P L!I~.21 III 

36 1'123151 U!5700 I~C! e.t 3~ V2'15 p~,el'lr LIl".31 111 
37 11123!!i2 127121' ADDlL 1.1 37 P2'1~ e~0377 LM,KII 377 
38 11I23!!i3 0J0102 LOA 2.PENDA 'LAST U~EO 8Y TEST 38 '2'17 p~",e37 LM.371 37 
39 111235' 13U32 SUBU 1,2.SIC IC.III IS ~APPED LAST ALRDY 3!1 1112'2 01 p~17n L~.~21 1777 
.0 11123155 011J076. J"P L~.L2 411' P2'21 p~"rl1ll' L"'.Tfi':t " 41 'ENTE~ NEXT SEQUENCE WIT~ ACe-HIG~tST PAGE USED 'OR TEIT 41 P24" ~~~U3 LGTPAI GETPA 



10031 ~PRTS 
21 
Z2 '~AP nPHON DOES ~OT nIST 
11'3 ,SIMPLY SET LIMITS TO SC~ATC~ APEA ASSIGNED 
11'4 ~2423 ~06171 LM ........ I JSR 'LGTPA 'S~POAC\ PMVS PAGE" 
e5 ·242' ~~~761 J~P L".~N ,EXIT NO SCRATC~ 
11'6 ~242~ 1253·0 MOVS 1.1 
27 ~2421\ 127\20 ADOZL 1.1 
e8 ~2'27 e.4\e6 SlA I,SCRLO 'LOwoFIRST P~VS I" 
V9 02431" p'~6n2 L".L4. JSR 'LGTPA 'S~poACloPMVS PG. 
U 02431 v~e754 J~P L~,DN 'EnT SCR~I ADJUSTED 
11 P2'3? 125300 MOVS 101 
12 1"243~ 127120 ADOZL 101 ,PG" POSITIONED TO PHVS 
13 1"243' 03076. LOA 2,L",K2 
14 e2435 IJJV01!' ADD 1,2 
15 1"2'36 051'111"7 STA 2,SCRMI 'NO TERT CAN ~AVE 32K If 
16 1"2437 10141"", I'C 0,1/' 
17 1!'2"· I"~A77" J~P L~,L4 '.AP nPTION NONEXIST 

I'~~e .... D~TS 
VI 
e~ 

n 
11'4 
25 
26 
e7 
~~ "2 .. 1 V,.,?? 
0Q ~204? V"'22 
II" 1"2·43 V~P.22 
II 112"44 V~"22 
12 ~2045 vnl0~ 

13 ~204~ 10H~' 
10 V2047 ~V.4P7 

15 .205. V<64\ 7 
16 .2451 V~1251" 

17 1"2'52 VI~I U 
18 .2·5J P.~"'4.3 
19 "'2'5' ~e'~\1 
20 v2'5~ VIV'II 
21 ·2'5/\ V~'631\ 

22 1"2'57 V2 ••• 4 
23 02'6. V244.4 
24 ·2'61 e3~4p, 

25 P2'6? V~2'1'" 
26 ."e' ~~peI"0 27 .2'6' 2<11'11'1"1" 
2~ .?'~~ P~~VVP 
29 ~2'~~ p~pV~1" 

3~ P2·~7 ?~'677 

,ASSCR-ASIG' A ~(.ATC- A.fA 
,QA'cn"LY ~. SE'LE'TIALL' IF 'ECESSAPy 
'ASSIG' I" SCOATC- TC TfST ~"IP 0' EXIT 
"0 S"IP IF .'.~.Y ALQfA"' ASSIGNED 
'OR ,n SCOATC~ '.fA AVAILABLE TC ASSIC,N 
A~SC.. STA II'.AS,S~ 

STA I,AS,~I 

STA 2,AS,52 
STA ~,AS,S3 

LOA V •• ALT8L ,GET .I~IS ASSIGNED 
Mev e,p,SZR ,NOT01!' INVALID 
J~P .5, V'T 

AS,GII J5R '·SEL 
MIG~K 
&. \I.lUj 
JoP 
JSR 
ISl 
JS. 
LOA 
LOA 
LOA 
JOP 

AS. SQ' I tA 

AS,51. 
AS,S2. 
A~,5J' ~ 
"~ELI R"SEL 

AS,XT 
E~TP' 
AS,5J 
LD~AP 

V,AS.~II' 

I, AS,S I 
2.AS,S2 
OAS,S3 

,5ELfCT • PAGE '"AX. IK PAGES 
,AVAILAeLE "'AP 
'NO CORE AVAILARLE 
,.C~oP~'S PAGE. ENTf IT 
'~KTP O' EXIT 
'LOAD .AP OPT, SET SC.LO.~I 
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~2 
e3 
~4 

e~ 
ee 
e7 
U 
09 
Ir 
II 
12 
13 
14 
15 
16 
17 
Ie 
19 
2~ 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

~247P 

02471 
~24n 

0247J 
02474 
02475 
P2476 
~2477 
02~0P 

025el 

02502 
02ee3 
P25r4 
02505 
025e,6 
02507 
A2~IP 

02511 
02512 
02513 
.2514 
.2515 
0251~ 

P.0773 
e44773 
P~0773 
054773 
P22t00 
I~U~5 
~~e760 

vuen 
125V04 
Pile747 

U0400 
100000 
006441 
063en 
12U00 
0307.3 
0064.6 
!010~1 
0~0742 
P~6403 

P03e17 
0~0741 

.02037 

'EXSCR-EXPAI\jO SCRATC~ AREA A5SIG~ED 

'IF ~APPI'G OPTIC~ FXISTS ~ANDO" SELECT 
INO MAPPIIliG OPT, TRY ~EXT 5ED~E~TIAL 
'RETLR~ I! TO CALL ~I N~ SCRATC~ ASSIGNEO 
'RETURN CALL +2 IF SCRATC~ WAS EXPANOEO 
EXSCRI STA e.AS,5e 

5TA I,AS,SI 
STA 2,AS,52 
5TA 3,AS,S3 
LOA e,ULTBL '* IK'S ASSIGNED 
MOV e.~.5NR 
J"P AS,~T ,CANT EXPAND ~ ASSIGNED 
LOA I,MPS~T ,.0 IS '0 MAP OPT, 
MOV 1,I,SIR 'SW~ ON NO ~APPING 
J"P AS,GI 'USE ~ANOOM SELECT 

'MAPPING OPTI~N COES NOT EXIST ASSIGN NEXT SEQ I~ 
'UNLESS IT IS ALREADY BEING USEO 

NEG e,0 
COM ~,0 ;CAlC ALLOC TaLE POS 

'E~TRACT P"YS PGE • 
, •• 377 CAN'T HAPPEN 

J511 IIGTPA 
MALT 
HC 
LCA 
HR 
MOV 
J"P 
JSR 
~ALT 

J-P 
EX, III CMAP~ 

1,0 'AC0.~X' PMYS PAGE 
2,AS.GI~2 'AORS O~ AVAILABLE TIL 
'EX,II ,CMAPP SKPS IF AVAILABLE 
e,e,SKP 
AS.XT-2 'IK AVAILABLE ENTER AND REMAP 
'fX,II ,CMAPP "AS TO SKP 

AS,Xl ,EXIT NO EXPANSION 

H"~d? ",P;.;TS 

n 
V.2 
n 
~4 

f5 
v~ ()2~17 140'?,d,d 

e7 ~2"'2;') ,,'d744 
e~ "2~21 r!>e744 
e9 o2~2' V~4144 
!~ 02~2~ Pc21 0P 
II 02524 1,'V4~5 
12 "'211\~~ :",'?7~1 
13 .2~2' !'~eV. 
14 .2~27 V4 21eV 
I~ V2"3' PU415 
16 ~2~31 Vb3V77 
17 .2532 121eOv 
18 Y25JJ V30717 
19 02534 V~67e2 
20 .2~3~ lel~01 
21 V2536 v63e77 
22 .2~37 V204V5 
23 02~4r V~64V6 
24 V2~41 vl~l~e 
25 0254' e~.7lJ 
2~ .2543 e~.713 
27 02~44 VMJ77 
28 V2545 P~U lJ 
29 .254~ ee2265 

,OLSCO_OELEASF SCPATC- APf. 
,OE"rvE ! I" SCOATC_ 'Rr~ "EM ALLnCATI~' 
'EXIT IS TO CALL +1 ALL SCPATC~ RELEASE~ 
,nIT Tn. CALL +, IF STILL SCRATeM LEFT 
RLSC~' 5TA 

STA 
STA 
STA 
LOA 
IliEG 
J"P 
CC~ 

STA 
JSR 
~ALT 

Mev 
LOA 
JSR 
MOV 
~ALT 

LOA 
JSR 
DSZ 
J"P 
J"P 

Ev,~11 377 
IGTPA' GETPA 
NTPAI ~NTPA 

e.AS,se 
I. AS,S 1 
~.AS.S2 
J.AS,5J 
e,OALTBL '*I~'a ASSIGNED 
~.e.S'R IS~P IF ANY AS5IG'ED 
AS,'T 'EXIT NC~E TO IIElESE 
e.e 'AC~"I~'S -I 
~.OALTeL 'TO E'TER 377 LATER 
OIGTPA IGET PMVS PAGE. 

'ASSIGNEO CAN'T.377 
I. ~ 
2,AS,GI+2 IA2.AVAILABLE 
'EX,II 'C"APB "A<Ea IK AVAIL 
e.0,5<p 
leIT FOR T"AT I~ "AD TO •• 

MAP 

~,E V' ,IC 1 
O'TPA 
OALTBl 
AS, Xl.I 
AS,vT 

'PUT 377 IN ALLOCATION TBl 
'-I * PAGES ASSIGNED 
'STILL PAGES LEFT. I EXIT 
'0 "E" ALLOCATED DON'T SKIP 



ieII'I ~~RT8 10042 ~PRTS 
II £1 
f2 n 
13 'GOSC~ • GO TO SCRATCw e3 'ERRRT • 2ND LE~EL ERROR RETURN 
04 'ENTE~EO ~ITM ACe'LOGICAL PAGE TO e. 
t!! '~E~A' SC~ATCM TO ACI_ERRoR RET I!! ~2el7 ~~ .... ERARTI SlA J,G~.S3 
Ie 'ACZ'ADDR!SS TO START EM£CUTIDN I~ e6 02 A2P ,3.,77 LOA J,"PS"T 
17 'T~E ~!MAPP[D SCRATCM e7 P2112! 177eU ADOl 3,3 ,Col IF o,p 
Be U 11'21122 p34"1 LOA J,lir.SJ 
U 02!!'7 e'I1'!i11 GoSCRI SU 0,Go,III 'SAVE CALL PARAMS e9 02623 17!!2eJ Mev J,J,S~c 

III ~2!!e~ "'511 au I,GO,01 10 1'2112' V~2.J5 J.P 'GO, et 'NO MAP o~T GO DI"ECT 
It 112!!51 I!&II!H I ITA 2,'0,112 II n1l2!! p., ••• SlA I,ERSYI 
12 112!!52 P5'511 au 3,GO,s:! 12 "2112~ ,5e"5 STl 2,ERSY2 
l3 1U!!!!3 2341n LOA 3,MPIWT U P21127 PlIle"5 JSR HRR_I ,RElOAD DUG ~A~ 

I' 1'2!!5' 175ue MOV 3,3,aN" ,aK~ MAP OPT EXISTS I' '2I1JP ,2U'1 LOA I.EIISY' 
I!! 112!!!!!! U2!!PlII J.p 'GO,n ,GO BACK TO TEST I!! P21131 e2"'1 LOA I,ERS~ I 
III 112!!!!1I !JUIIII LOA 3,OALTBL III (112113' eJeA'l LeA 2,~RSY2 

17 82!!57 17!!eII!! HOV 3,:s,SNI! '8KP SCRATCM ASSIGN 17 021133 '36"2 LOA J.'ERIIK2 'GET AC3 AT CALL 
U 112511111 U2!!1I3 JMp 'GO,83 'NO SCRATCM I!ETRN U 1'2113' P6~2n IQOS 
III U5111 10UIIII SUB 11,11 19 n635 e6p.U2 NIOS .AP 
2" 1125112 02 .. 711 LOA I,GO,IIII 2" ue311 p61'In J~TEN 

21 1l2!!1113 usn" HOVS 1,1 21 11121137 211l2'22 J.p 'GO. et ,RETUIIN TO TEST E". 
U 8256' 127t2P ADOlL 1,1 ,NEW SCRLO FOR REMAP 22 
23 U56!! '''U6 IU I,SCIILO 23 'RET~2 • ~ORHAL 2NC LEVEL END OF TEST lifT 
2. 0251111 ell II 476 GO,LII JIR 'GO,KI 'GET PHVS ASSIGN 2. 
25 025117 "'0417 J~p GO,GO 'NO .ORE AVAIL 25 p211'~ PIP'23 "ETN21 ISZ GO,S3 '.1 RET~R~ ADDRESS 
26 ~25711 UI!I47e LOA 2,GO,U 211 1'126'1 ~J"26 LOA 3,'~,LP 
27 02571 11I57e!! I~CS 2,3 ,FOR END CM~ 27 1121"2 VII~'2J SU J,'GO,K2 ,RESTORE LOGICAL 
28 112572 1!!131l11 HOVS 2,2 28 ~211'3 11'34425 LOA 3,'O,LA ,PAGE A~O AOOIII 
U 112573 1'7e1lll ADD 2,1 29 1126" P5e'22 SU 3,'GC,K3 ,OF ORIGI~AL GSCRA 
3Il U57' p6!!n2 OOA I,MAP 'LOAD HAP REG 3O '211.5 e'~'2' su Il,Ellsve 
31 1l2!!17!1 lIi3t2f ADOlL 2,2 31 "2fi.e ""24 su I,EIISVI 
32 025711 112442" LOA I,GO,IK 32 P211.7 P!!0424 su 2,EIISV2 
33 "2577 147110111 AOO 2,1 33 0265111 ~3'~77 LOA 3,MPS_T 
3' 1/126"" eU107 SU I,SCII"I ,NEw SCII HI FOR R[MAP 3. Pl21151 17511"5 MOV 3,3,S·'" 
35 1121101 11110'!!7 ISZ GO,IIIe ,.1 LOG PAGE 3!! Pl21152 ~oIl2'11 J~P "O,S3 'NO .AP OPT GO DI"ECT 
311 1I'2111!'~ UUII0 INC 1II,1Il ,.1 ALL~C'TION POS 311 11'2653 '06'21 JSR 'ERII~I ,R£~Ap TO OIlIGINAL 
37 1/12603 177120 AOOZL J,3 37 112611' ,2P'15 LOA 0,ERSYP 
311 11260' 17!!123 MOVlL J,l,SNC 'LAST LOG037 CONE 311 11'26 !! 5 u"le LeA I,ERaVI 
39 1112611'!! 001"761 JMP GO,Ll 39 1'26116 P3~'15 LOA 2,EIISY2 
.11 Ulle6 r22.57 GO,GOI LOA e,'GO,K2 4t, '2657 11'11'2411" J"P _GO.S3 ,RETURN TO 1ST LEVEL TST 
.1 P2607 UI!!'6f1) au fI),GO.LP 
42 1121111' ,22456 LOA ",'GO,K3 
.3 112611 '.U57 SU 0,liO,LA .. 021112 ,6f1)277 I~TOS 

'5 112613 P./lI'1P.2 ~IOS MAP 
.11 11'261' 0/11!!177 I~TEN 
47 11121115 '02"5 J~P 'GO,e2 
.8 nll16 PO~1777 liO,lKI 1777 



IPU3 "PRTS 1?~44 ,",P"TS 

01 VI 
02 ~2 
eJ ~2~6~ FlO"~1'10 GO,1II0. " e3 ISETLP - ~fT lP LenD CALL ~A~rLEQ 

e. 1'21;61 P~P0"'~ GO,011 0 ~. ,PEPFOR"S SA~E Fl'CTIC~ A5 SETUP I~ NO""'L TSTS 
05 "2~e2 NJP~00 GO,1I2. '" e5 'E'TEDE~ VJA J5~ 'SETel 
V6 1'12663 r000"'''' GO,S3. " e~ 

07 ~2b6' 1'02013 GO,KII GETPA V7 P2H~ P.P437 SFTLP. STA 0,ST,~V 

ee P21'b!'i U2211 GO,K2. CC,LP e~ ~26" va4"7 SU I,ST,SI 
e9 1'12661' Ul2210 GO,KJ. CO,LA e9 ·27~V P24437 LOA I,ST ,K I 
U 1'2667 ",01110~e GO,LP. II I" "27FI 13~'1' SLB* 1,3,SZ· 
11 1'12671'1 o Iilllle "'''' GO,LA. II II ~27P2 P;·'.412 J~P STN"P '~OT A ~AP CALL 
12 12 ~27V3 P2?'35 LOA 0.-5T,w2 , GET LOr. AO~5 

13 02671 000001' EASVIL. II 13 P2H4 P2~'35 LeA 1,IST,.3 ,ANO LOG PAGE 
I' 1'2672 1'10001'10 EASVI. 0 .. p27e~ 1'''''0 SU ",ST,LA 'FOR LOCPL 
15 1'12673 "'~1'I0f1I0 ERSV2. 0 15 p27e~ P'4436 STA 1,5T ,L P 
16 111267' PIil2J14 ERRKI. LCMAP 16 "27V7 P20.33 5FHII LOA f/I.5T,lK ,6' 
17 021'75 00221116 ERRK2. CD,S3 17 r271" P'~'33 BTA V.ST,LC ,FOQ LOCP RPT COU~T 

U ~2711 V2P'2. LOA ~,ST.ftr. 
19 P271? ~2"2' LOA t,5T.~1 

2~ P2713 p~l.~e J~P ~,l 

21 ,LOOP SET~P .. AS ~(\T VIA ~AP CALL 
22 
23 A271' Vb.A31 5TNMP. STA 3,ST,LA 
2' P2715 V~P772 J~P SErn 
2S 
26 'LOOPL - PERFOR"S 5A~E FUNCTJ(\N AS LOOP 
27 , ENTER~ 0 VIA JSQ -LLD"P 
28 
29 ~27!~ PI~'25 LOOPL. UZ ST,LC , s~rp IS FINI LOOP 
30 912717 10\ePI HOV ~,i!J,S~P 'LOOP 8AC~ 
31 ~272P v014PP J"P 0,3 'CONTINUE O~ 
32 ~2721 P'P.14 STA .,n ,50 
33 91272' P2V415 LOA e,ST,.1 'C". FO~ 
3' 1I'272~ 11~'15 SUB. ',3,SNR ,SUPER CALL 
3S ~2n' P~~'P3 J~P ,.3 ,SUPER CALL 
3~ P27?5 P20'11I' LOA 0,ST,50 ,NOT ~AP CALL 
37 p2n~ 11'0241 7 J~P _ST,LA 'JUST C(\NTI~UE 
38 "2727 r211'41~ LOA 0,ST,LA 'LOGICAL START LOOP 
39 "27311' v42'11I' SU 0,-ST,.2 
'0 11'2731 ~2P413 LOA 0,ST,LP 'I~ L~GICAL PAGE 
41 1I'273~ U2.07 STA 0,-ST,.3 
'2 "273~ 11'211"02 LOA 0.ST,50 
'3 11'273' 11'01411'91 JOP .,3 

•• • 5 1'1273~ P~PVp.p. ST,SPo. 0 . ~ "273~ lI'~peplI' ST,SI • e 
.7 912737 1I'~21e3 ST,Kl. CO,Ex+1 
• 8 1I'274P 1I'~'?2U ST,K2 • CC,LA 
• 9 1'2741 1I'~22'1 ST,K3 • CC,LP 
&A 1I'27'? 1777~6 ST.LK. .UIJ, 
51 "27'3 II'~PV"0 ST,LC. 0 
~2 1'2744 II'~"II'I'II' ST,LP' P. 
53 "274~ '''''01'11' ST,tA' I' 



I BiI4& ~PRTS lP046 ~PRT5 II 
el e2 
02 03 'EIIROM ~ ERROR ~ANOLER ~ PRINT ALL ERR INFO 0J ,PRINT ME' lLLOOTION lSSI!;N~fNTS 

" ,'!RST PRINT PRe;. AND (AC'SI e4 15 1'12746 1'140535 fRAOI1. SU 0. ER. S0 05 I'IJPel V~4~21 E"~PP' JSR ~ESS 18 U741 PH53!! au l.fll.SI 06 03pr2 P~3712 TWT.2 17 02751'1 ~5~535 STA 2.ER.S2 e1 I'IJP03 e24106 LOA I. Still 0 18 U7!11 054535 au 3.ER.!3 ee I'IJPe' 0~'551 HI! POCT ,PIIYNT SC"'TCM LI~ITS 19 112752 Ulte5 ISl ERTCT '+loooHROR CALLS 09 I'IJpe5 P2411'11 LOA I.SCR~I U 02753 1111000 MOV 0.0 11'1 1!13~06 ,e45'7 Jill POCT II "2754 102401" sue 0.1 II 1"3007 1"24071 LO' I.~PS'T ,GET ~AP EXIST U 1!2755 04el"4 STA II.TI~S~ 'so TIME TYPE WILL FOLLOW 12 03~IP 125005 ~C v I.I.S"" 'TYPE "E" ALLOC IF MAP Il U75e 06U7, AHOS 0 13 03PII P.004·3 J~P !IIEwI 'NO MAP 'ORGET REST OF TYPE 14 112757 I83U2 AOOl 1I,0.SlC IS~I"I NO TYPE 14 1'131"12 P045U JSR MESS IS 12761'1 .aU7. J~P EREn 15 031"\3 UJ720 TXT .3 te 111761 Ufl'" LOA ,.MPS.T 16 031'11' 02H10 LeA I.DCHO ,PRINT DC" LIMITS 17 112782 Uln!5 MOV 0,0.SNII 

" 03"15 ~1454~ JSR POCT 18 11763 etle4e5 au 3.'ER.K2 IS 113,,6 e2 4111 LOA I.OC~"I IV 82,,4 n4536 Jill MESS 19 nrl7 '045J6 JaR POCT lie U765 U3677 TXT .1 20 U'2P ,6P477 R!AOS III U 112766 Ue4t11 lOA I.·E~.K\ ,GET PROG /I 21 0Je21 UIU0 MOVL 0.e IS~2 "I FORGET AllOt TIL 22 e27e7 004565 JSR lOCT 'PRINT IT 22 ~J~22 1031"2 AOOL e.0.SlC 23 112710 U4532 JSR MUS 23 P3~'3 P~1Il4Jt J"P EREXI 24 112711 U371l6 TXT .1 24 I'IJP24 102400 SU8 1.1 25 02772 U4511 LOA \,ER.S0 ,PRINT AC'S 25 0302~ 040.2. STA IIl.ER.CI 26 112773 U4562 JSR POCT lAT ERROR CALL 26 03P2~ 20 •• 74 JSR ME S~ 27 "271' 1Il2451~ LOA I,ER.SI 27 03P27 1"03725 TXT •• 28 fl277!1 el!45611l JSR POCT 28 20 112776 02'511l7 lOA I.ER.a2 29 PJ~3~ v21"1 ERMPL. LOA 0.E".CI P'RINT P~YS PAGES Jill 112717 U4556 JaR POCT Jill 03'31 P~6421 JSR HR.~. ,ALSO IN MODULO I~ 31 13l!1ell 226450 lOA 1.'ER.K2 31 03'32 ~10422 J.p EREX! "~O LOGICAL ME~ 
J2 0JP33 P06420 JSR .. CRLF 
33 03~34 ~164!120 JSR zocr 
J' 03PJ5 127000 lOO 1.1 
J5 IIlJP,36 00'516 JSR lOCT 
36 ~J~37 P2P412 LOA 0.lR.CI 
37 03P'~ 10312P AOOlL 0.1 
38 031'141 1~13011l MOVS e,~ 

39 IIlJV4? e2 4 1P6 LOA I.SCRLO 
'0 PJP.3 !07~~P lOO 0.1 
41 PJP44 V~'51! JaR pOCT 
.2 03'45 ,!P'0. ISl ER.CI 
43 0JP46 P~P162 J~P ERMPL 
44 
.5 PJe47 e~15'6 ER.KI' CURPR 
.6 03'5~ P022P6 ER.K2. CD.!3 
41 P3P51 P0PI"I'I~ ER.C I. ~ 

.8 PJ05? P~2PIJ ER,1(41 GETP' 
'9 PJ 0 5' P~3266 KCRLF. CRLF 



10047 ~PQTS 
PI 
112 
03 
24 
e!! 
U 
07 
08 
09 
tfJ 
1\ 
12 
13 
I' 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
211 
27 
28 
29 
311 
31 
32 
33 
3' 
35 
36 
37 
38 
39 
• I!! 
'1 
'2 
.3 

•• .!! 
'6 
.7 
.8 
.9 

~3"5' 
113'!!!! 
!!!3"'5/\ 
l'3~b7 

113"611 
~3'fil 
1!13~62 
1113063 

113r6. 
113.65 
1'13066 
113067 
031'17'" 
03'71 
fI3'72 
03"73 
\113.7. 
\113"5 
"'3P76 
Pl3!!!77 
1131e~ 
1131B1 
"3102 

P3ie3 
Pl31P' 
"'~te!l 
~3111'1I 

03107 
\11311'" 
113111 
A3112 
1'3113 
~311' 
1131 I!! 
'31111 
"3117 
"312'" 
113121 

Pb0." 
10111'3 
0ll"3e 
02P1.2. 
024424 
e30'2' 
U.,2. 
e161'01!1 

11'.11417 
044.17 
e511J.I7 
25.417 
,61!477 
11IJ3\1!12 
nl1l762 
U.573 
'24.07 
ee4460 
.244ee 
elU.56 
,244"5 'U.S. 
PfII"752 

,0P10"'0 
11'00000 
11011'1'1111 
110000e 

0'P77. 
11.".10 
'''773 
Pl5.773 
05'773 
,bl1l477 
1"3102 
0iiI"7'1 
Pil4403 
Upe00 
""''11736 

E~EXI I READS e 
MOVL P,P,SNC 
ISZ ER,S3 
LDA 0.£/I.SP 
LDA I,ER.st 
LDA 2,ER.S2 
LDA 3.EII.S3 
J~P 0,3 

'SIol' TO C 
,C.I IS fRR RELEASE 

'2ND 011 FOLLOwING CALLS PRI~T 
,iC0 I AND 2 - USfO FOR TYPEOUT 
'EXPANSION BY I~DIVIDUAL TESTS 

ERROEI STA 0,EII.S0 

EII,Sa. " 
EII.S!I ~ 
EII.S21 ~ 
ER.531 iii 

STl I,ER.51 
STl 2,EII.S2 
8TA 3,EII.53 
READS II 
ADDL lII,e,SlC 
J~P EREXI 
JaR CIILF 
LDA I,EII.S0 
JSR POC~ 
LDA I.ER.SI 
JSR POCT 
LDA I,ER.S2 
JSR POCT 
JMP E"EX! 

'TEXT CALL ADRS Of TEXT IS IN ACII 
,CALL ~UST nNLY BE MADE ~HILE IN FIRST LEVEL TEST 
E"TXTI STA 0.~R.S0 

STA 0.£R.TP 
STA I.ER.SI 
STA 2.ER.S2 
STA 3.fA.S3 
READS II 
ADDl 0,P,SZC ,SMP IS O~ TO TYPE 
JMP EREXI.3 'EXIT TYPE ~ELETEO 
JSR MESS 

ER, TP I 0 '~EXT ADRS STORED HERE 
J~P ERExI.3 

Ira.p 
n 
£2 
~3 
e. 
r~ 
ell 
i7 
ee 
£Q 
I~ 

II 
12 
13 
I' 
I~ 
III 
17 
18 
19 
20 
21 
22 
23 
2' 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3' 
35 
311 
37 
38 
39 

P3!2? 
~3123 
'312' 
\113U!I 
1'3U~ 
1'3!27 
~3!3P 

P3!31 
P3!3? 
1>3!33 
1'3'3' 
P313!1 
1'313~ 
1>13137 

.1>1 I'J\4~ 

" 1'3141 
'2 1'3142 
.3 ~314J 
•• 1'314' 
'5 P3\4~ 
.6 "3!'~ 
47 "3 .. 7 
.A 1'3151' 
.9 1'3!!>1 
51' 1'3!!i? 
51 "'31b3 
52 

~5'55!5 
pU511 
V5P!511 
PI"'!552 
v31'~0 
P2'!5! I 
V21pcop 
!25112 
12371'1 
123'''1 
1!I\40p 
!2'FAP 
"~'5P3 
V,0P771 
P~"'P2 
p~'!5ep, 

V2 •• 72 
1'31'472 
ve3elt 
p~I'7n 

I"bl"211 
!76.AP 
Vb~'~3 
v7 A I77 
p~?525 

PV.~"II 

'TELETYP~ I',TE~~l ~T PAC"Ar.E ~rDIFIEn Tn R'I~ .!T~ l~~R 
liC' .AC' !AVED 
,··ESS" PAI'TS A!CII "ESSA~ES AS SPECIFTE~ ~Y ASSE~BLER 
'"CQlF" PRI.TS A CARRIAGE "fTUR' 
,"POCT" P.I~TS CII) I~ eCTAL 
'"ZOCT" PRI'TS CII) I~ OCTAL. LFAOI~G l~II~S SUPPRESSED 
,"POEC" PRI'TS CII) I~ DECI"AL. LEAOI'G ZEIIOS SUPPRESSEO. 
,THE AHnVE T~REF ARE FCLLO.ED BY TME TA~ IN P.TA! 
,"TI-O· ACCEPTS CCTAl. A~O 
'"TI'~" ACCEPTS OECI~Al SI~GLf PIIECISIO' SIGNED INTEGERS 
'I~TO ACI FRO_ T~E TTl, LEAOI~G NULLS, TABS. 
'AND SPACES ARE IGNORED. A I~ BIT UNSI~NEO INTEGER IS 
,FORMFO. THEN NEGATFO IF A "I~uS SIG~ IS TYPEO, 
'EXIT AT CALL.I IF INPUT ERROR _ITH ACIiJ.BAD CHARACTf~. 
, CNOT A lEGAL OIGIT OR TEII~I~ATI~G CHARACTER) 
'EXIT AT CALL.2 ~PON TER~INATING CHAR'CTER 
, wITH Ace.~, 0. '0. 12. 55 
, FOR NULL. TA8. SPACE. CARRIAGE RETUR~. COMMA 
'THE AanVE "AIT fOil TTO CONE. T~EN CLEAR TTO, 
'"CHAP· PRINTS ASCII CMARACTOR IN CI~)R' C(0)L MUST Bf e. 
'ExITS CALL .2 IF Cce)R.e. CORRECTS THE PARITY. 
'SIMUlATEe TAB O~ ASA33. 
,"TYPE" PRINTS C(0)R. MUST HAVE PROPER PARITY. ExtTS AT 
'CALL.I. REPLACE "TYPE" .IT~ I~TERRUPT TYPE IF DESIIIED. 

MESSI 

p.LSTI 
HUT I 

SU 3."fSSR 
STA I.P.ACI 
SU 2.P.AC2 
ISZ MESSR 
LOA 2.1.3 
LOA l.p.377 
LOA 0.11.2 
"OVL. 1.I.SlC 
'~DA l.l'I.SKP 
A~O 1.0.SKP 
I~C 2.2 
crM 1.1 
JSR CHAR 
J~p MESS.6 
J"P •• 2 
JSR CHAR 
LOA I.P.ACI 
LDA 2.P.AC2 
SMPBZ fTC 
J"P .-\ 
~IOC TT~ 
SLB 3.3 
BTl 3 •••• 3 
DCBS J.CPLI 
J"P ,MES!R 
MSMRe; 

,PRINT A TEXT M!8SAGE 

'CI?) P~INTS TO ~ESSAGE 
,A ~ BIT "A8M 
,C (2).OATl -ORO 

'C(!!!).OATA CHAIIACTOR RIGHT 
lINe TO NEXT -ORO 
'~LIP MASK 
,PRINT 
,ANrlT"ER 

'CLR .S'O CONTROL 

'LAST 



IIII'll ~PRTS 1~0~~ " •• T~ 
el (11315' 1102'1'1 ZOCTI SuB ~,e,SKp VI .J2'1 V!>"J. C"'.' Sri J,c"~n I.~T~T CP) IIIGHT 
n (013155 P2""62 POCTI LOA r,p,C61 e2 r3~'? h 13P5 ,.~vs p'''.s~~ I.~TU.' .2 I' ~ULL 
n ~315~ AIll1l.57 STA 2,p,AC2 EJ ?3"3 V.I'PI J"P 1,3 
e4 1113157 P3U35 LOA 2,OC"8 IpRI~T C(1l IN OCTAL e. A3'" II~I:>P Mevll e,J I COMpl'Tf EYF" PARITY 
05 ~316A V",UA' J~P ,.4 V5 "'32'0; 177~~' ADO 3,3,Slll 
Ie 03161 e!ll"5' PDEC. STA 2,P,AC2 e~ P3"6 P~"'777 JMp ,-I 
07 (113162 UU'2 LOA 2,DECT8 'PRINT C (I) IN DECI~AL e7 A3i" ,"'32ve ACD· r,Vi 
n 1II3t63 1124111111 SU8 I,e V~ P3:>eo 1"'13"'A MOYS ',I' 
09 '316' 05'!\3 aTA 3,MESSR ,80TH E"TIIYS '''INT "'UMBEl! e9 "'3:>5' P3u6e C~A·I' LOA 3,p.CII 115 T"'IS A TAl'! 
til (113165 U'''7 BTA I,P,ACI 1'" "'n5:> \1e4\!5 SLe. "',3,S"~ 
11 UU6 ..... 5 ITA I,ZSlIPP /THEN TAB TO NEXT pounON 1\ P3253 "''''A''''3 J.p C"A,3 IVES 
12 1113167 eII(II'''1 ITA 2, ,.1 12 (113:>54 "'0'.2' JSII nPE "0 'IIINT IT 
13 (113170 pePlUIIl DECOCT. III ,A"LOA 2,TABLE- INSTRUCTION 13 "'J25~ '11242", J"P _CHIIET ,nn 
l' Ql3171 II'le777 UZ ,-I l' "'3256 P2P'5~ CHA.3. LOA t,p.2'1 'SIMULATE A TAB 
IS "3172 uu •• LOA III,P,U8 15 (113257 V~"21 JSR TYPE ,"n" I TO 7 SPACES 
16 113173 IliUlI!5 MOY 2,2,SNR 'IF TABLE ENTRy", Ie ~32e~ V2P'16 lOA ',CHOPZ 
17 !!I317' (II1le7'5 JMP P,LST IBIT wITH TAB 17 ~3261 P3'''7 LeA 3.p,C7 
111 flJ17!! e3'436 LOA 3,ZS~PP IZEROS SUPPIiESS STUF \8 "'3at2 163.,. A~O 3,III.SlA 
III 1!J1711 1012.111" SUB 111,0 19 '"3263 p.~e773 J~p C"A,3 
21'1 UI77 1"6452 DfCOT. SUBO. 2,I,SlC 2", ~326' e.u 12 SU e,t~cRZ 
21 1!132~~ UUl!!5 JMP DECP 21 1113265 ~~:!'I~ J~p .CIIRE T 
22 ,32PI 1'11'1111 SUB 2,1 'FORM TI'[ DIGIT 22 
23 '3202 03 •• 35 LOA 3,P,C6111 23 1"3266 ",!j"'1 CRLF. SU 3."ESSR ,SAYE IIETUII~ 

2' ~3203 IIIUIIlIII I~C 1,0 2' ~32H 1""7'5 SU I,P, AC I 
25 ~ur. 11101773 J~p DECOT 25 PJ27~ P!il'7'5 SU 2,P,AC2 
211 0320~ 151235 DECp. MCYZII'" 2,2,SNR 26 1113271 V2P"2 lOA .,P.CI!5 
27 '321116 034'31 LOA 3,P,C60 27 P3272 P~'7'7 JSR C~U ,PIIINT CAAIIIAGE AND LF 
28 "3207 '10442' au 3,ZSUPP IC(II)"DIGIT 28 (113273 V2P.37 LOA r,p,CI2 
29 V!321 P 1630" ADO 3,il ,MAKE ASCII 29 A3~7· VIII"'~'~ J~P P,LST 
3111 O3211 I7!5U' MOY 3,3,SZR 3~ 
31 03212 1'10'427 JSII C .. AII !PRINT 31 '3275 V0".P.P C~RET • III 
32 113213 11111Ii'l755 JMP OEC"CT !GET ~nT DIGIT 32 ~327~ P0"",0P. CHQIIZ. I 
33 33 "'3277 ~~PPIll0 MESSR. I 
3' 1'1321' '30'25 OCTAB. LOA 2,,+I+,-OECOCT 
35 0321~ lil~PP'" UIIIIIIIP 
36 1"3216 PIlIIlIIPI1! lUll, 
37 1'13217 0k'IU0 100' 
38 '322" n(lll"'p 10111 
39 1113221 PIll'l0111' 10 
'111 "U22 1I'0l11l11'l 1 
4' 1113223 ",1II"1II1!1I! " • 2 U22' UU3! OECTB • LOA 2".I.,-OfCOCT 
.3 '1111'1012 ,ROX 10 
•• 03225 I'2342!1 IU"I'I 
'(1 0322~ ~017!5'" 111101'1 
.11 ",3221 P001" UI 
47 (11323(11 UPlel2 U 
48 (113231 '1Il0rl'll I 
'9 "3:>32 P~I!IIi!0e 0 
50 u,e,p .IIOW A 
51 '3233 (II~"'e0e ZSUpP. III 
52 '323' P01!e~11' p,ACII I 
53 1'1323~ ~"Plvel' p,AC2. I!I 
5. 03236 PiOpell p.TAB. II ,CMARACTE~ PRINTED A'TER ~U~BERS 
55 P3?37 0"'0P60 p,cee. 60 
156 P32'~ lII1iIP377 1',377. 377 



I~B51 M~IITS I p.152 "'PC;TS 
01 "33~~ F5'.37 TvPE. STA 3,TVPRET ,TYPE T~E C(0)1I IF n 
~2 "33V1 ~7"17 READS 3 ,s'ITel' 1(0), ~~ 
03 ~33r:? 117122 ADDIL 3,3,8lC ~3 'LI'T. - LI"fk I'TEIIII~PT ~A~eLER 
e. P33r3 "0P'12 J"P TDELE JINMI8IT TYPE EXIT, ~. 'S4V~· AC'S CA~R~ "~KC ee) A~D L'SEII~OOE 
e5 ~33~' P63ell SKpql TTC V,5 'STATe'S 0' A PUS~ ~P STACK 
'6 P3J~5 0~0717 J"P ,-I £6 'LCCATE~ AsoVE .S<O PARA"ETERS F~R ~EV 
07 033ell pe0.PlI J"P ,.1 07 'THEREb1 .AKI'G I'TERRUPT PROCESSING 
n 1133117 1'163ell 8KP81 TTO £8 ,RE-E_T·A'T 
e9 IIJ31 ~ fil0775 J"P ,_3 ,INTERRUPTED WAIT £9 'OEVICE I' HRRUPT AOORESS AND "SKO ~AVE 
10 113311 UU2!5 LDA 3,P,,,Pl3 10 '~EE' E~TERFD BY FACI' DEVICE TEST 
II P3Jt:? Pb45l. 8TA 3, "8KRG ,8ET "SKO PRG CONTROL II 'PREVIOUSLV PERFCR"I'" T~E APPROPRIATE 
12 1'13313 P.7t1177 DOB8 :I,CPU 12 '~U"BER OF "EINTS" ENTER I~TERRUPT 8ERVICE 
13 11331' P61111 DDAS I'I,TTO 13 'CALLS TO FILL T~E APPROPRIATE DEV TABLES 
l' P331!! Pl.723 TDELE, LDA 3,P,377 l' 
15 ~331e 17522l!l MCVlR 3,3 15 P'33'~ ,565P3 LINTR, STA 3,'LSHP 
Ie 1'13317 16341110 AND 3.1! 16 P3~41 U'5111? LOA 3.L!lKP 
17 1133201 116U3 ADCO e,3,SNC 17 tl!33'2 175.",P' I~C 3,3 'SAVE AC3 
18 11'3321 P3UU LDA 3,p,e'0 18 "33'3 P51'I'IV 8U 2,0,3 ,A2 
I 9 11'3322 162432 SUBU 3,II,SIC 'S~IP NON-PRINTING CHAR 19 P3344 11541'1e I~C 3,J 
2m 113323 012753 ISZ CMOIII 20 033.5 P'5.,1I' STA 1,0,3 ,AI 
21 111332' PJUCI!7 LDA 3,P,C15 21 1"33.6 175.00 INC 3,3 
22 11I332!1 116"!! SUBD e,3,SNR 22 1"3347 P414"P 8TA A,B,3 'AIt' 
23 113326 e547!!1!l STA 3,CIo40RZ ,CLR 1'0llZ POS 23 "'33!1~ 175.110 HC 3,3 
2' 1113327 Cl!02'11!! J~P HYPRET 2' 03351 10110" ~CVL 0,e ,CUIIV 
25 tIIl33' 01/lllU7 P,C71 7 25 11'3352 P·4140V 8U 0,0,3 
26 "'3331 0110U I P,CII, II 26 1113353 115.01' I~C 3,J 
27 1"3332 000012 P,CI2. 12 27 PJ35' 11'211""1'1 LDA 0,0 ,SAVE (I') 
28 113333 011110115 P,CI51 I!I 28 113355 11'14011' SU 0,0.3 
29 Ql333' 01102'0 P,2'01 2." 2q P335~ 11!1'1110 I~C 3,3 
30 10333!! Pilllie'f! p,e •• , ., 

3'" P33e7 e2'''67 LDA e, "S~ RG 
31 1113336 l'Ieen3 P,P4031 3 31 P33&P "14"'0 SU 0,0,3 'SAVE ~SKO 
32 1"3337 ""''''IIC111!l TYPRETI III 32 1'3361 175'111' I'C 3,3 

33 (11336;> 102.",11' S~B 0,11 
3' 1"336' ,&6402 DIC I,MAP 
35 ~33&' !2!1U2 MOVL 1.t,SIC ,IF U~DOE.I 
36 P336!1 10001'1" COM 0,0 ,MAKE !OnCH.-1 
37 P33611 "UU 8U 0,0.3 'SA VE USER "O~E 
38 P3~H 175'I'P I~C 3,3 
39 0337" 1&lepp Mev 3,0 
4'" "'3371 P!I"52 STA 3.LSHP 
41 A3372 '3111/)2. LOA 2,Lk30l!l 
'2 "33n ,3.452 LOA 3,L~SKS 
.3 P3J7' Ib2.0P SL8 3,0 'CALC SlAC~ DEPTH 
•• l"3375 1'2'22 SlHl 2,~,8ZC ,s~p IS STAC~ O~ 

.5 1"33711 "tl3rn HALT , INTER STACK OVfRFLnw 
'6 ~3377 PflU77 l~lA 0 
.7 "'3'P~ 113pPl' ADO ~.2 
.8 ~3.'" II7P~0 ADD 0,3 
.9 ",3'P:1 PU,.,," LOA I,~. 3 
!II" P3'''~ 1'35'''1'' LOA 3.16,2 
51 1'3'" '· .. ·2 8U 1.~SkRG 

e2 ~3'r!'\ P6~177 DOB~ I,CPu ,IOE-H'APLE INTR 
53 "3'1"6 P.05'0~ JSR 0,3 /GD TC INTR S!RV 



lem5l ~PAT8 1005. -~P~TS 
II 01 
U 02 
U 'LINTO - LINKER INTERRUPT OIS~ISS 03 'EI~TP. - E~TER I~TEAAUPT S~RVICE PARAMETERS 
U 'RETUR~ ADDRESS ~AS GIVEN TO onlCf e. '(ACel.OEv. JSR 'fI~TS 
~5 'SERVICE AOUTINES VIA TME JSR el 05 ,(ACIl·MSKO es 06 ,(AC21.AOORESS Of OEV INTR !fAV 
e7 n'07 06P277 LINTOI INTOS 07 
U U'U UU33 OS! LSTKP e8 ~3"7 e!lute EI NTP I IU 3.EI.S3 
e9 03'11 02U32 LOA .,'Llnp eo 03'50 P3"'6 LOA l,L~lP0 
Ie n'\2 e4UU nA I,LUIU ,RETRN US!R MODE Ie n'&1 1t7r00 ADD 0,3 
II 113'13 114430 Oil LITKP It 1Il.52 e51400 IU 2,1,3 
12 n'I' US.27 LOA I,'LITK' ,REST ~"K t2 ~3'!3 P3'772 LOA 3,LwSKS 
13 113415 U4431 SU I,MaKRG 13 03.5' 1l700eo ADD .,3 
I' n'16 uun MSKO I I' 03'55 f"'''''''' IU l,e,3 
t!5 n'17 014424 OS! LSTKP 15 1Il'!6 002.01 JM' PEI.S3 16 n42f1 122423 LOA .,'LSTKP ,AND II) 16 

" 1'13'21 1l4uee ITA 8,1 17 ~l'e7 r~"'0P'" EI,S31 0 
t8 113422 U44U OS! LSTKP 18 
10 n'23 n2'2I! LOA 0, 'LITKP ,CARRV 19 'LCINT - INITIALIlE INTERRUPT IEAVICE TAeLES 
U n.u 10120. MOVR 0,1 21l ,VECTOR AOORESIE! AAE SET TO ILLEGAL INT 
21 13'25 014'16 on LSTKP 21 'AND MSKO'I ARE SET TO -I 
22 '3'26 nUl! LOA ",'LSTKP ,Ace 22 'LSTK' II lET TO START I A'TEA MSKO'S 
23 n'27 U'41' OIl LSTKP 23 1'13'61'1 02e440 LCINTI LOA .,LILLI 
U 113'31'1 ue413 LOA I,'LSTKP lACI 2' 1'13'61 P30435 LOA 2,LK3P11 
2'5 n'31 U.412 OU LSTKP 25 03.62 P4\I'~'" ITA .,1,2 "ILL Sf_vICE 2e 113'32 U2'1\ LOA 2, 'LSTKP lAC2 26 P3'63 151400 INC 2,2 'VECTORS wIll'! 27 113'33 IU.te on LSTKP 27 ~346' 1'5300 MOVS 2,1 ,AORS ILLEGAL INTI! 28 13'3' ue4117 LOA 3,'LSTKP ,AC3 28 113465 12!22' HOVIR 1,I,SlR 
29 1Il435 011'1'117 I SZ LUSfS ,SK' TURNS USER MODE ON 29 P3'66 P~077' J"P LCINT+2 
311 1!J'36 110 •• 112 JMP •• 2 'NOT IN U MODE AT INT~ 30 03467 1'5220 MOVIR 2,1 
31 83'37 0601fJ2 NIOS MAP 31 0347" 131220 MOVIII 1,2 
32 nue e&lIl77 INT!N 32 03471 IB000 ADD 1,2 n nUl !!IU01 J~P ... ·1 /GETS T~ LOGICAL II 33 03472 ~22'25 LOA I,'LC,KI ,AESERV! 310 _OROS :u n'42 lunll _II ,I' UUII '"'ODE IS ON 3' P3'n 1130'0 ADD 1.2 'ABOV! ~E" ALLoe. TILl 
35 nU3 000P1!l0 L~TKPI 0 J5 P3'7' 0~2'23 ITA 2,.LC,KI 'I'~ 'OA MS~O 3e 111344. nf"U LUIESI 0 36 ~3475 1324011 SUII 1,2 
37 113 •• 5 ee0ep~ LMIKSI 0 37 03476 P50745 IU 2,LSTKP ItU '011 IT ACK 
38 03"6 000eee "SKAGI 0 38 113477 010744 liZ LSTKP 

30 0J50e 125220 MOVIR 1,1 
.0 035el 11!2P0~ AOC .,11 
'1 03502 e'Ie00 ITA lI,e,2 
'2 P3~V3 113000 ADD 0,2 
43 eJ504 107e0. ADD .,I,llA .. 035e! 110P775 JMP ,~l 

'5 U5ee 151400 I~C 2.2 
'6 035P7 050736 ITA 2,LMSKS 
47 03!11P P21"05 LOA 0,LC.K2 
.8 03511 P'~~~I IU 1,1 
49 O3512 102.011 SUB 1,0 
50 113513 P.P733 SU I,MSKAG 'STAT I~T MSK .0 
~I 0351' P~14~P J~P 0,3 
52 1'351!! 1'033'1' LC,K21 Ll~TA 
53 0351~ r.003PI'I LKl001 3e0 
5. 03517 P~12 1 I LC,KII LUTe 
55 03521' PZ3521 LILLII LILLI·I 
li6 03521 P03~77 MALT ,ILLEGAL INTI! DEV. 
57 1'3522 P01400 J.p 0,3 'IS IN ACI!! 



IA055 ~PRTS I'~~f ""P~TS 
01 ~ \ 
22 e2 
~3 'IOVAl n '''' .. C~I( - ~EF~. o~ •• ITE C"'EC~ TRAP 
04 '1/0 VALIDITY TRAP ... ANDLER ~4 'nETE.~I'f LEGALITY nF TRAP 
05 'OETER~INE LEGALITY OF TRAP ERROR OR IF NOT EXPECTED 25 ,~. <PR~R TYPF TF ~nT ~~PEtTE~ 

~6 ~3523 P·C!5~5 IOVAL, STA II.IoV,0 0~ 

27 ~35204 ~445~5 SU 1,IOVo! e7 ~357J ~.~.J~ O",CI"'O( I STA e.I~v.e 
e8 ~J525 e505~5 STA 2.IO~,2 'SAVE AC'S 2~ ~J57' r· •• J5 STA l,Invol 
09 ~352~ ~5.5e5 SU 3,IO~,3 29 ~357~ e~ •• J5 STA 2.In~,2 'SAVE AC'S 
U 1'3527 1~25M aUBCL lI.f I~ .357~ .~ •• J5 SlA J.lnV,3 
II I'353~ ~4~504 SU II.IOV,4 II I'J~77 \.256. SLBCL 0.f 
12 ~3~31 ~e04~2 OIA 0.MAP ,GET ~AP REG'S I? ~JM' •••• 34 STA ~.loV,4 

13 ~3532 065402 DIB I,"AP 13 036fl pe··~2 DU II.MA~ ,GET ~AP QfG 
14 03533 072402 OIC 2.MAP 14 03M~ '61.C!2 DIB e.MAP 
15 03534 06~ 177 I~TEN 15 "36e~ 002.02 DIC 0. MAF 
16 1'13535 04~e00 STA II,IOV,A 16 ~3604 261'177 I~n" 
17 1'13536 0445~0 STA I.ID~,B 17 .3~0~ r4~43'" STA 0,IOv,A 
18 03537 0e~S00 aTA 2,10V,C 18 ~3M6 .4443r STA I,IOv,S 
19 035.~ p34tel LOA 3,PSTRT 19 P3~H r5N30 aTA 2.IOv,C 
20 03~41 ~35406 LOA 3.6,3 20 "3~1~ .34101 LOA 3,PSTRT 
21 03542 175122 MOVlL 3.3.SZt ,en hi ts EXpECTED TRP 21 P3~11 P.J5'07 LOA 3.7.3 
22 ~35'3 000456 J~p 10V,E ,EXPECTED TRAP RETURN 22 P3~12 115122 ~~VlL 3,3,SZC ,GtT DEFER WRITE CHK RETR~ 

23 03544 175220 MOVlR 3,3 23 .3e13 P~I'I4.6 J~P IDV,t 
2. p3545 p5 •• 73 STA 3,lov,R 24 ~361· 17~221/1 lIoVlR 3,3 
25 0354~ 0011474 JSR 'IOIIES ,PRINT HEADER 25 .361~ .~4423 SU 3, 10V ,R 
26 1'13547 003643 IOUI 26 ~3~16 .~6424 J~R 'IOMES 'TYPE ERROR 
27 .3~51/1 02046e IOVPR, LOA II,IOY,A 27 p3617 P~3611P IOH2 
28 03551 U61/165 JaR .ERROI '~INISH PRG. MAP ETC 28 1/1362" P0P7JP JOP In¥p~ ,FINI!H TVPEOUT 
29 1'13552 1/I~1/I401 JMP ,.' 
30 1'13553 0011467 J!R 'IOMES ,TYPE AC'S HElDER 
31 ~35S. P03753 IOn3 
32 1!135S5 020453 LOA e,loY,1II 
33 Pl355~ 024453 LOA 1,IOV,1 
3. 03557 P304~3 LOA 2,IOY,2 
35 e3~61/1 P06V611 JSR 'ERROC ,PRINT At 0.1 AND 2 AT TRp 
36 03561 000401 JMP ,.1 
37 03562 .~6460 JSR '10MES 
38 03!163 P.~3762 IOTX4 
39 ~356' 020447 LOA 0,IOV,3 ,pRl~T 'C3 CARRY AND RETRN 
40 03565 ~24.47 LOA I,IOY,. 
41 0356~ 030452 LOA 2.IOV,R 
42 ~3!!e7 0011066 JSR 'ERROC 
43 .357. P0e401 J~P ,.1 
44 0357! 15511/11/1 MOVL 2,3 
45 03572 p~e'27 J"P IOV,E 



1011157 MPIITS 
III 
112 
113 
III' 
85 
1116 
117 
118 
IV 
1III 
11 
12 
13 
l' 
1!1 
16 
17 
18 
10 
2~ 

2t 
22 
23 
2. 
2S 
26 
27 
28 
211 
J. 
31 
32 
33 
3' 
35 
36 
37 

03621 
1lIl622 
!!l6U 
llIlez' 
1113112 !I 
113626 
1!I3627 
fIl63'" 
1113631 
f136:J2 
03633 
111363' 
n63!! 
.3636 
03637 
I!I3UIII 
Pl3841 
1'13642 
PIl6.3 
11136 .. 

38 03660 
39 1113661 
.111 
41 
42 
'3 .. 
'!I 
.6 
.7 
.8 
49 
5" 
51 
1'12 

17!122" 
IIIfI"ll 
1'I1d6416 
06111277 
06.112 
1'160177 
1111/124111. 
U0elll0 
II'1II1111100 
,,0011108 
01dl!lUlil 
me II e1110 
1!100UII 
11180e'lII 
00Q1U0 
Q1i10Ue 
082314 
P03U2 
005215 
1'4'1\ 
147657 
14764" 
1211322 
0401'126 
1014714 
1445111. 
0f1'72. 
11'122'0 
1'2722 
120120 
1Il11!l1!l011! 

U521!1 
.. 2011 
1'3305 
151305 
1476.111 
12111322 
11'11327 
152311 
120315 
04431'13 
1417115 
12111 tl3 
15132. 
0611101 
P0"2'e 

'1/0 OR V_lIOITr TRAP RETURN 
'RETUR~ TO TEST FORCING VIOlATIDN 
IlOGIC_L ADDRESS IS IN _C3 • lEFT 1 
10Y.EI ~OV!R 3,3 ,ACa.l.2aMAP R[GISTERS 

au 3,IOV.3 
JSR _IOfllM ,flELO_O MAP IN CASE 2ND LVL 
INTOI 
NIOS MA,. 
IHTEN 
JII,. _IOV.l 

10V.1l1 III 
IOV.11 0 
IOY.21 • 
IOY.31 II 
IOV.'1 II 
IOV.AI III 
IOY.BI II 
IOV.CI III 
IOY.RI • 
10ALMI LDMAP 
I OMf SS I M[SS 
10TXII .TXTE (eI5_cI2_ 

110 DR V_LIDITY TRAP ( 

IOTX2, .TXTE (el!>cI2> 
DEF!R DR WRIT[ CHECK TRAP ( 

1111058 ~PPT5 

III P3~77 P0521!5 
02 1!'370" 151120 
r3 V43717 
U ~4"'722 
I!I 1201111 
06 1202'3 
07 v.~0e~p 

08 1113706 ~"5~1!I 
09 P-37P.7 l'I!I~1 
10 0!114'7 
II 001'1240 
12 1113712 P0!121!1 
13 1113713 141523 
14 l'eU2 
I!I 127717 
16 14'510 
17 fi'tiJu'''' 
18 1!'372" 1'15,. 
19 1461\p. 
20 127717 
21 144!10 
22 0oi10240 
23 0372!! 11I0!121! 
24 (113726 142l1l! 
2!1 12111115 
26 146101 
27 147714 
28 P4f1!711l3 
29 144724 
30 '47317 
31 1522'. 
32 041 tI'll 
33 IU7U 
3' 0j5215 
35 P.3741 044120 
35 P51!31 
37 046411 
38 ",42317 
39 p4!!>66 I 
4 III 146011 
41 U3717 
'2 141711 
43 1461Pl 
.. ~0P1PP0 

TXT.el .TXTE (el!>cI2> 
P~OGRA~ • ( 

TXT.l1 .TYTE (cl!>cI2_ 
AC'S ( 

TXT.21 .TYTE (cl!_eI2> 
SClIlO/HI ( 

TXT.ll .TYTE (DtHLO/HI ( 

TXT.41 .TXTE (cl!_cI2_ 
"E~ ALLOCATION TABlEcle_eI2> 

PHVS MOOI~ LOGICAL( 



101159 "PRTS IP0~0 ~PQTS 
fill ~3753 005215 lOTX3. ,TXTE (cI5.cI2.ACIII ACI AC2( 01 'A"SCR-ASIG' A SCRATCH AREA T~ DC~ 
e2 1'1501 e2 '~O S~lP IF MEM~RY ASSIG~EO 
e3 0144460 23 'O~ NO SCRATCH AREA AVAILABLE TO AS~IG~ 
0' 1'15m! III' ~377~ P4P'~2 AMSC~. SU 0.' .... 80 
05 016.661 05 0377'; ~'U52 SU I.AM,SI 
/118 1'\1101 1116 ~J777 P~~.53 SU 2.A",83 
17 0011262 1117 1'1.11111101 V54452 SU 3.A~.S3 
18 1!13762 0115215 IOTX •• ,TXTE (cI5.c12.AC3 CARRY RET ADRS( 1118 l!I4(011111 P22UP LOA 0,'ALTBL ,GET *IKIS A8SIGN~O 
1119 141501 09 1'1'1'122 1 ~ UP5 MOV A,II,SNR '~OT"' INVALID NONSCR TO ASSIGN 
III 00446:5 10 UP~3 00"'.27 J~P A""n 
11 141117U 11 0.00' 0J01'-0 LOA 2,ALTBL 
12 15 !:s22 \2 I'I'U!! 02511101 LOA 1,1.2 
\3 'U1i31 13 0140106 12500. ,"ov I,I,SZR ,[ARO" nIT IF 
I' 142722 I' "'0~7 0111'1'23 JMP A",n ,OC~ ALREAOV ASSIGNED 
15 12UU 15 ",.t"I~ v201f77 LOA II,,",PSWT 
16 042101 16 04011 10U'5 MOV 1,IlJ.S~R 'SKIP IF MAP OPT 
17 051722 17 1'1'1'12 0ft'0425 J~P A",N~ 
18 0110000 III 1'1'1'13 "1<16'44 A~,GII JSR "",R" 'SELECT A PAGE 

19 Q1.P.14 PUn:5 .~,37 ,PAGE " TO 37 
U Urt~ U51U DCH~0 lIN DCI' MAP 
21 ~'l'Ile PIlI!I'14 J~P A",XT 'NO CORE AYAILA9LE 
22 04f!t7 lIa53.11 MOY~ 11,1 ,(>I"LDG 
23 UP21'1 125711111 INCS 101 'I OP~"I 
2' 1114"21 e 3ellll1l LOA 2,ALTBL 
2~ """'22 a.5eel STA 1,1,2 'UVE OCH 
211 ,.e23 0411'31 SlA 8,AM,T" 
27 1'1'02' 1i12'!!'11 S~B 0,0 
21l "'1'25 "H6'lI JSR "M,G' 
2!1 041112& Pfl3f77 HALT 
311 0'11'27 e211.25 LDA I1I,A~,TM 

31 e4113~ 011"536 JSR LOtH~ 
n ~4fl31 1'111421 ISZ A",S3 ,SKIP ON ~XIT 
33 1'141'3:> '0'551 A",XT. J8R LOCI<L 'LOAD MAP OPT, SET SC~'D.HI 
34 (11"33 nUI4 LOA I1J,A~,SI1J 
35 0.1113' P.24'\4 LOA 1,AM,SI 
36 1'I'03!1 1'30414 LOA 2,'M,S2 
37 I"P3~ 11'02'14 J~P U",S3 
38 'MAP OPT OOES N~T E~IST 
39 'US~ I"IRST IK SCR ASSIGNED 
'111 1'41'37 1024110 AH,N~. SUB 1',11 
4t 0'1'1,111 006.16 Jail UM,GA 
.2 up" '1>3077 HALT 
4l 114042 12!!30111 MeV! 1,1 
44 1'1'1'.3 125700 INCS 101 
.5 ".~ .. ,3111100 LOA 2,ALT8L 'ENTEP DCI' ASSIGNO 
.6 0'11'5 "'!l0111 SU 1,1,2 
'7 11.11.6 BIIl1!l763 J"P AM,n·l 
.8 1141'47 P0~'011 AM,S0. 1'1 
'9 114!'!!1'I I1I"'P PII I!! AM,st. " 5111 1'41'51 elll00t>e A".S2. " !II ""52 1'01'01110 AM,S3. II 

52 "1'53 UPe37 AM,:57. 37 
53 1141'15' 01110Up AH,TM, '" 5. PI,,!!'! 000377 AM377. 377 
55 Up5~ 1'11>21'13 AM,GA. GETPA 
!II! UP!!7 U1677 A.M.AIII. R"SEL 



IIIU 
II 

"'I'IIT8 . 

II 
n 
a-
85 
16 
117 
I. ., 
I. 
U 
II 
as 
u 
15 
tI 
U' 
tI 
to 
21 
U 
22 
n 
U 
2!!1 
U 
27 
21 
211 
III 
31 
32 
n 
u 
3!!1 
38 
37 
3. 
31 ." .1 
.2 
.3 
•• .5 
.1 
.7 .. ., 
51l 
51 

.... " I4IU 
Ulet 
""83 ... U 
.. 1185 
.. 161 
""17 
'.'7" 
.. 171 
.,..",2 

"'73 14.7. 
.U75 
UUI 
14e77 
UlePi 
"UI 
UU2 

'.Ie! 
I4le. 
Ule5 
14 tell 
14117 
"UII 
UIU 
UU2 
"U3 
UU. 
.. U5 
.. UII 
"U7 
Ut20 
•• 121 
•• 122 
•• 123 
UIU 
.. 125 
1.1211 
114127 
11413" 
... 131 

U.717 
'U7'7 
1I1i1l7" 
115.717 
nllel' 
eaull 
"2l111l1 
.U7U 
137.'11 
lIe71J1 
tlU11I 
11811737 
11211177 
111Ie. 
l1li .. 17 
12578. 
137111' 
UUIII 
1I1!fJ727 

PilIP·. 
.12137 
137l1li11 
16iel!le 
13.77. 
IU.15 
eIl.72 I 
U"71l3 
U6771 
UII7711 
U57111 
UII7U 
114111735 
122."1 
11711111 
13l1lell 
U511111 
12111111 
011573 I 
e63177 
8211728 
ea..!6 
101171' 

'EMSC". 
,E.PAND DCH ICIIATCH AREA 

EMICII, aTA e,AM.SI 
.TA I,A"'.St 
IU 2,A"'.S2 
ITA 3.A",.n 
LDA 2,AlTIIL 
LOA 8,11,2 
LDA 1,1,2 
LDA "A"'.37 
AND 1,3 
lUIS 3, I 
lUll" 1,II,SNIt 
JMP AH.Xl 
LDA II.MpSWT 
!lOY 1I,8,llII 
Jill' E"'.UI' 
I~CI 1,1 
ADD I,J 
ITA 3,1,2 
JHP AM. Xl-I 

,AC'''IIC ICII 
fACI-DCH LIMIT 

"-START DCM LOG 
"."U"S OCH 
,SICIp.NOT ALL AS-DCH 
,EXIT ALL .II.DCH 

,SKIP If NOT MAPPED 

,SKIP EXIT I MO"E IK 

,""P OPTION EXISTS SEE If THE NEXT 
'lOGICAL IK DCM IS AVAILABLE 
EM'" .11 
EM.C", CMAPB 
EM.UM, ADD I,J 

MOV 3,11 
LOA 3,EM.' 
lUll" 3,1,INA 
JIIIP A"'.XT 
lOA 2,AM.GI.2 
JSII 'EM.C'" 
JSII 'EM.C'" 
HICS 1,3,IKI' 
JMp AM.XT 
IU II,A~.TM 
IUB I," 
ADD 11,3 
LOA 2.Al TBl 
STA 3,1,2 
"'OV I,ll 
JIll "M.GA 
HALT 
LOA II,AM.TM 
Jill LDCH'" 
JMP A",.XT-I 

'SKIP IS STILL IN !2K 

lOCH BIT MAP 
fSKIP IF AVAIL 
,WASN'T IrT IT.II AND SKP 
,(3)UPPReNEw DCH.IK 
,EXIT CANT EXPAND UP 

'~ESTORE DCH ASSIGNMENTS 
,GET P~Y'ICAL PAGE " 

IU62 ~P~TS 
el 
12 
n 

'" 115 Ut32 ,4,,715 
III ".133 ,..715 
.7 U134 "511715 
18 UI!5 1!14715 
19 1'l4136 Ullell 
til 114137 11211"1 
U ~."" tlU11 
12 •• 141 ,I.'67S 
13 0.142 126l1li1 
I. 114143 leu .. 
15 ... 14. tlUI8 
t8 1141.5 '."IS 
17 •• 146 112.7115 
t8 ".147 t"". 
19 1141511 1227'. 
21 1141111 1".13 
2t Ulli2 II·UII 
22 uln UU77 
23 11415. 03 •• 77 
U UI!!!! 1751115 
25 111.1116 1111111653 
26 •• 157 1230"" 
27 114160 fU1I7!! 
21 1141111 UUII5 
29 UI62 Utl633 
311 UIII! Ulln1 
JI •• 16. 1111111145 
!2 11.165 e63r77 

IIiDSCIi - IIElEASF SC"'TC~ I'''(lM DC'"' 

ROSCR, STA 1Il.'''.S' 
STl I.A".SI 
IU 2,A~.S2 
STl 3.A".S! 
LDA 2,AlTBl 
LDA 1,&.2 
MOV 8,1,1"" 
JIIP AM.IIT ,EXIT "0 DC~ TO "ELEASE 
ADC S,I '-I 
Meva ." ADDI S,,, '''IK'S I~ DCH-I 
IU 1,1,2 
LOA I,A".37 'CACI) 'fTE~ ANO 
A1ID 8,S '.LOGIC'L PAGE" 
lUll t,II,1l1i ,&eIl."IK'S lEFT 
JMP •• ;' 
ITA 8,1,2 '" OCt< ASSIGNED 
DIZ '''.n 'NO SKIP ON EIIIT 
LOA 3,HPS"T 
MOY 3,3.S"" 'SKIP I' _EALLY HAPPED 
JHP ,".XT-I 
ADD I,' ,ACtI.LOG PAGE" 
lOA I,A"377 ,TO ACCESS I'ROTECT 
Jill LDCH~ 
lDA 2,A".;H2 "D~S OF DC ... AVAIL HAP 
JS" 'EM.C~ '''A~E IK DCH AVAIL 
J"p '''.XT-I ,EXIT NEW DC ... LI""S 
HALT IDCH Moll' SIT "AS ALRDY ICCAN'T HAPPEN) 



10863 ,",PRTS 10064 "P~TS 
U II 'LPRSL-LI~~EP PROGRA~ SELECT OR, 
n 02 ,ALLOW USER T~ StLECT PROGRAMS TO RUN 
03 ILDCHM _ LOAD DATA CHANNEL MAP e3 ,TVPES CORE SIZE MAP EXIST AND ACTIVE PROGRAMS 
041 'LOGICAL DC~ IS IN ACe 24 ,IF (LAUTO)'.I GIVES OPERATOR A C~ANCE TO 
II! ,PHYSICAL DCM IS JN ACI f5 'DELETE SPECIFIC PROGRAMS 
IS 'USED BV ASSIGN DCM AND EXPAND DC~ 06 1'14222 ~01026 LAUTO 
e7 111.166 040412 LDCMM. STA 0,LDC.0 07 ~U23 ~l)4475 LPRSL. STA 3,LPSV3 
08 (14167 10131/11 MOVS e,p eB 1114224 Iw2400 SUB 1/1,0 
19 0417111 0.Ull STA I,LDC,I 09 0422!1 0.111.7. STA I,LP~GN 
10 114171 1230811 ADD 10 I U 11142211 P20502 LDA e,I.P~T\ 'FIRST TXT ADRS 
11 0.In 024410 LOA I,I.DC,K 11 P4227 ef<l6e60 JaA 'ENRH 
12 111.173 12:U0e ADD 1,11 12 0423111 ,26.72 LOA 1,'LPHIK 'GET HIGMK PMVS, 
13 1114174 06U02 DOA Ill,MAP 13 1'1.231 1270111P, ADD 1,1 ""00 I~ 
14 UI7I! U44e. LOA I,LDt.l 14 1'14232 PI1I6464 JSR 'LPZOC 'P"INT SUPR 0 1 S 
15 0.1711 02ue2 LDA 0,I.DC,1 II! P.23~ P24r77 LOA 1,"PswT 
16 0.177 811 14 III 0 J"p 1,3 16 1114234 020526 LDA I!!,,,pxn ,MAP EXIST TEXT 
17 " ".U5 121!UI! MOV 1,\,SNA 'SKI' IF MAP EXIS 
IS "42/11111 o nelll 0 LDt, •• III IS 114236 0211534 LDA e,NMpTX 'NO MAP TEXT 
19 1/14201 UI1I001 LDC, 1. 0 111 0.237 ,.61160 JeA HRPH 
20 1IJ4202 021101111 LDC,K, 2n"~ ,etT "DR DC~ LOAD 20 1Il42.'" f26762 LOA l,ttLPRSL-1 
21 21 PI.241 020537 LOA 0,LI'AT2 
22 'LOCHL • LOAD DATA CHANNEL LIMITS 22 04242 125004 ~OV 1,I,SlA ,SKI' IF AUTO STRT 
23 ,CALCULAT! DC~"I/LO 'OA T~IS TST 23 PI'2.3 02~550 LDA e,LPRT3 ,NOT AUTO USE OTH" !'DR 
24 .INTEGRITV OF AC'S NOT pAESERVED 24 ""24' e116e60 JSA .ERAU 
25 11142113 UIltlll0 LDC~L' LDA 2,ALTBL 21! UU!I UU!52 LOA B,LI'''U 
2e 1!J420. e2SI!!II LOA 1'\,2 ,ACI U'PER-.1K I S 26 fl42411 0116060 Jill! 'ERIIU ,PRT PRG ~OR 
27 1!42115 UB6.6 LDA II.AM.37 ,ACI LOWER' 1ST LDG IK 27 ,..247 n6.57 JSR 'LpIICR 'CARRET L,EED TST • 
28 1114218 123411J1!! AND 1,1iI 28 ,,,,EMT PAGE PAINT INDIVIDUALL I'AOGRAM DESCIIIpTIONS 
29 ".21!7 116'00 SUB 0,1 
3IIJ U21" 10130e MOVS ~,0 

31 e.2lt IIIUU ADDIL 1iI,1l ,ACII-LO LIMIT OCH 
32 1142\2 0.01\111 SU 0,DCHLO 
33 .. 213 127125 ADDIL I,I,SNA 'Atl'~OD lK • 1'K 
3. I!I4U4 121!.40 MOVO 101 'SET C'I NO lK'S 
3!! ".2\5 I 23011e ADD 1.11 ,ACII.HIGH SCA.I 
36 ".216 ueue SUBL 101 ,ACI-I IF DCH ASSIGNED 
37 04217 1224BI SUB 1,0 ,ACI'P I' NO DC~ 
3a Pl422IIJ 0.0\ It STA II,DCI'HI '~l OCH LOG LIMIT 
39 04221 001400 JMP 0,3 



IU65 ~PRTS 1A066 .PIITS 
et 'PRI~T IOIVIDUlL TEST DESCRIPTIONS el , •• IT FlO OPERATe" r~p~T TO SELECT TEST 
e2 ,GIVE OPR C~lNC£ TO DELETE IF LAUTO •• I e2 'SPACE IS SELECT ANY OTHER IS DHETE 
e3 ~~25~ e20~51 LPRLP' LOA 0.L.PRGN ,CUR PROG /I 03 9!427J ~6~217 I'TOS 
e~ ~~251 03~~" LOA 3.L.PLZI' 0' ~427' 06361P S'PD~ TTl 
05 ~~?52 1170~0 lOD 0,3 05 I'I'27~ ~~"'777 J.p •• 1 
08 1!4253 ~31''''''' L.oA 2.0.3 06 01.276 ~6'61'" Due I.TTI 'GET CHH 
07 ""25' 15101'15 MOV 2,2.SNR ,SKP IF NOT LAST 07 "'~277 ~3~'24 LeA 2.LPR77 ee 1!4255 pe2"3 JI'P "LPSV3 08 "'~3'''' '·7'1'1, U02,\ 
09 P4256 105000 HOV 0,1 09 OI43~1 ~3"'423 LeA 2.LPR'0 
11'1 U257 ~21002 LDl 0,2,2 ,GET PRG .In sw u I'I.30? 1.6.15 SloB* 2", S~R ,SKP IF DELETED 
1\ 11142601 10100. MOV ,,0,SZR , SKP I~ PRG NOT ~lIT II ~4303 P00'I'I6 J"P LPR1E-I ,SELECTED CR/LF 00 NUT 
12 ,.261 I'Ie"3\ JI'P L.PRIE ,OEV I'UST NOT EXIST 12 ",.30' p311.23 LOA 2.LPIoX 
13 "'~262 05"'''5 STl 2,L.PIox 13 ~'3e5 1020PI'I ACC 0.0 
\. 1!4263 008.33 JSR "LPlOC 'TYPE PPG /I 14 0431'16 V' tel'l2 STl o,2.2 'SET loUT So IN PPG 
15 U26. "'2(11~~3 LOA ~,L.PIOX 15 (II~307 ~20555 LOl ~,LPDTX 
15 0426S P2"'~ Lol I,LPRI0 15 ~'31~ P06P60 JSR 'ER~TX ,PRINT OFLETED 
17 (!I4266 123000 ADO I,m ,CALC AoRS DESC TXT 17 04311 ~~6415 HR 'LPRC~ ,CR/LF 
18 ,.267 00606. JSR IERRTX I~ "'~312 1'104"'7 LpRIE. ISl LPHG~ '.1 PROG • 
19 (!I4271'1 e25732 LOl 1,·lPRSL·1 19 U~13 "60177 INTEN 
21'1 ,.271 125e(!l5 MO¥ l.l,SNR ,SKI' IS LET OpR SELECT 20 ~'314 1'10(1173. J"P LPRLF ,00 NEKT pRnG 
21 "'.272 000~17 J"" I.pRI~.1 ,CR/LF AND 00 NXT PRG 21 0431~ ~00112 L.PLZ~. L.Z·U 

22 ""3\~ ee31~' LPZOC. ZOCT 
23 0.317 U4452 L.PRTA. LPR.T 
24 0.321'1 001'1000 L.PSV3. '" 25 ""321 P0e0P," LPRG~. '" 25 0.322 0012511) L.pHIK. ~IG"'K 
27 ",.323 (!I00e77 L.pR77. 77 
28 04324 1'101'11'140 L.PR4C1J. '0 
29 04325 0~I'IrI0 LPRI0. Ie 
30 1'14326 003266 LPRCR. CRLF 
31 0.327 000001'1 LPIOX. '" 



U'il67 ~PpTS IA0~8 ~PRTS 

01 P'33~ 1'04331 LPRTI. ,.1 ~1 P.362 P~'Jr3 MPXTX. ,-I 
02 ~.331 205215 ,TXTE (cI5>cI2.~PROG, REL, REV ~2 il1/11/7. 
03 IIJb0115 

~2 ""~63 '3'2'1'1 ,TXTE ( 81'121 EXISTS! 
£3 131~6~ 

0. 147722 v·. 122261 
0S P27le7 05 I b4305 
06 IIH2'(I) e~ ~!5171l 

07 146305 27 P51724 
ea 120056 08 P0PPP0 
~9 142722 
10 120126 
11 131060 
12 A302'0 

09 ~437~ ~~4373 NMPTX. ,.1 
11'1 1'1'373 P'72'V ,TXTE ( ~o ~~21! 
II 12A317 
12 P3A270 

13 127661 
I. Ill6U 
15 133657 
16 0.3.7 10666. <15>cI2>HIG~ CORE ~ODIK. ( 
17 0'.fl2 

13 130662 
I' A0~I'If/le 
15 A'4"'~ 0~ •• el LPRT2. ,.1 
16 A"~' P'~521!5 ,TXTE (CI!5.cI2.PROGRA~ RUN LIST( 
17 15112p. 

IS U3711 
19 120110 
2111 147703 
21 142722 
22 ueue 
23 1'1'2317 
2' 1145661 

18 V·43717 
19 UI722 
2111 121'1115 
21 n2722 
22 120116 
23 1 •• 714 
2. 162123 

25 128275 
26 e011111e 

25 00001111' 
26 0"13 004.1. LPRT3. ,.1 
27 ~4'14 1'~!5215 ,TXTE (cI5.cI2>TO SELfeT A TEST TVPE IN 
28 1'7724 
29 0516'1IJ 
3' 1463'5 
31 141705 
32 12032. 
33 121'11'1 
3' 1'272' 
35 102123 
36 1&22'0 
37 ~!50131 
3S 120305 
39 047311 
.0 1'14431 ~.pe'0 A SPACE-ANY OT~ER C~'R, DELETE!! 
41 01116'11' 
42 P'I!520 
43 , '27~3 
.. n.0455 
.! 05'516 
.& 1476'0 
47 ~"32' 
'S 161305 
.9 1'le'0 
50 040&10 
&1 U7322 
52 0422'0 
63 \4631115 
5. U'231'15 
5! P&17"5 
&" 0~001110 



10069 ~PRT6 
01 04'52 ~05215 lP~'T. ,T.TE (cI5.cI2.P~G. 
02 151120 
03 121507 
U ~42011 
05 ~01705 
e6 101303 
07 \'I503tt 
08 144724 
09 0'7317 
U 000Ut! 
II 1"4'6' 0U.65 
12 ~"65 1'1'2240 
13 1.6305 
I' 152305 
15 042305 
II! 00111000 

LPDTX • ,+1 
,TXTE ( DELETED! 

DESCRIPTION! 

." 03 
~. 

05 
ee 
~7 
.8 
e9 
I~ 
II P~"72 
12 e00112 
13 ""112 e04473 
I' P~0113 

15 ~04472 
16 1".472 00pel'l0 
17 04473 0~'512 
U U'7' 00'51!5 
19 041'7!5 0~00~0 

2'" "' .. 76 0~",e"'~ 
21 1""77 177777 
22 ""5e~ 17~~0~ 
23 1'141501 V0'6l55 
24 1I.5e2 ~046!55 
25 
26 ~41503 ~'43~3 
27 15111 3 
28 1~11~2 
29 12~10' 
30 040722 
31 227116 
32 00~e2p 

,TITl CB~DS 
,_E_ORY C~ECKE~~C'RD R'~DOM T~ ~U" .IT~ LJ NKER 
,PATTERN GE'ERATIO~ A'D C~EC~ING IS 
'~OVEO INTO THE SELECTED RC~ATCH A~EAS 
'FOR EXECLTION , 
,OEF'S TO lINKER P'~'~ETfR FILE FOllO-S 

NE XTT CII, ~0 
L~E~L" 

,LaC lPGP 
CB,P0 

LPG0-. 
.LOC LMHL 
0 ,INTERRUPT TI~ECUT S~ITCH 

CB.02. C~,01 'INIT ENTRY ADRS, 
C~.02 ,EXECUTE ENTRY ADRS 
\I 'NO INTR WAtTS 
\I ,RAND sn LIMITS 
-I "AlifUYS ENTER 
176001' 'EVERY PROTECT PIT ON 
C8.fC '.0 1/0 VALIDITY T~APS 
C8,EC ,NO ~RITf OR DEFER TRAPS 
.TXTE 

C~KRB~C R'N. ! 



l!!Iel1 MPPTS 1~~72 ~P~TS 

V,I IJNITIALlZE CH~C~EReOARO TEST SEQUENCE r 1 
U ~4512 102~00 ClI ,!!! I I AOC {II,0 ~2 'SCaATe" AREA HAS BEE' ASSIGNEO PANDOMLY SEL 
e3 041513 040566 SU 0,ce,TK '-I TO TE ST COU~TER e3 '.HEPF TO MOvE TEST .IT"I~ SCPATCH AREA 
04 0451 4 I!!II!UA0 JMP 0,3 ,RETURN TO LINK~R TEST INIT 04 C~, 241 LCALL ARANG 'GET RA~ .. 
05 , 05 ~4541 .b~2~~ ~IOC "AP 
0t! 'EXECUTE ENTRY POINT 0~ ~4~4? v~~e62 Jep URHG 
07 04~15 r 10564 C8,I'I21 UZ CB,TK ,SKP IS NO SCRATCH e7 "'454~ e~41~6 LOA I,SCHO 
08 ~4516 "'01'15~1 J~P ce,I'I3 ,00 NXT IN SEQ 08 1'4544 r.i~IP7 LOA 2,SCR"1 
09 LCALL ASCRA HRY TO GfT IK 09 04~4~ 1324pe SUB 1,2 ,. wORDS IN SCaATCH 
10 ~'5t7 060202 NIOC MAP 10 1!!4!14~ 1~5epe MOV 0,1 
II 0452'" P06053 JSR USCRA II LCALL AOIvI , CREAff AN AORS 
12 1'!4521 e~1'5U JMP C8,XI ,NONE AVAILABLE 12 04547 06"'2~2 NIOC MAP 
13 04522 I 1'120 !!! 0 AOC 1'1,1'1 ,.1 TO 13 ""55~ P~6V63 JSR HOIVI 
14 04523 e4Q1ee7 ST. 0,CB,fS 'NO EPRSW 14 A"551 .2 4106 LOA I,SCRLO 'WITHIN SCRATCH 
15 LOLL ARA~G ,GET PAN" 15 '.5S? 123~A~ AOD 1,111 ITO RELOCATE TO 
16 U52' 060202 ~IOC MAP 16 ~'553 0305J~ C~,2CI LOA 2,CR,PL ,PROG LENGT~ 
17 04525 ~06062 JSR HRA~G 17 ~'554 1424PIII SUB 2,0 
18 P4!!2t! eJ055. LOA 2,CB,37 18 04555 024537 LOA I,CRPL2 
19 04527 105000 MOY 0,1 III ~45S6 122'~0 SUB \,0 ,CALC LO. REL AORS 
2e LCALL ADIYI ,REM."IKIS TO EXPAND 2~ 1'14557 02'IP6 LDA I,SCRLO 
21 A.53~ 0bl'l202 NIOC MAP 21 04560 122.33 suez .. l,a,SNC ,s~p >LOLIMIT 
22 U531 006063 JaR HDIYI 22 ~'561 143000 ADD 2.0 ,MAKE GRTR T~'N LO 
23 214532 11111'05 NEG e,0,SNR 23 1'1.562 122.33 SUBZ. l,e,SIIIC 
24 U533 1'100406 JMP CB,2A 24 A456J ~1Il0776 J~P ,-2 
25 CB,2LI LCALL ESCRA ,EXPAND SCRATCH IK 25 0456d e4~52e STA e,C~,LC ,ADRS TO STDA! TSTS 
26 114534 P60202 NIOC MAP 26 0.565 1"000 CB,RlI CDM 2,1 '-/tf~ORDS TO MOV 
27 04535 0"'605' J8R 'ESCRA 27 04566 11111101' MOV 0,2 /TO AORS 
28 04536 P0UI'I3 JMP CB,2A 'NO MORE AYAILA8LE 28 04567 234516 LOA 3,CB,SG ,FROM ADAS 
29 114537 UI4I'1' INC e,iI,SlII 29 04570 P214!!!I'I CA,L2, LOA 0,0,3 
311 U5'~ 1'1"'077' JMP CB.n ,KEEP EXPANDING 30 04571 P'1000 STA 0,0,2 

31 114572 175'~1'I INC 3,3 
32 04573 I ~ ,,00 INC 2,2 
33 04574 12540' INC I,I,SZR 
34 1'1.575 vell773 JMP CB,L2 'MOV 'LL TO SC~TCM 
35 U576 P.20~t~ LOA 0,CBPL2 
36 U!l77 104P~~ COM 1'1,1 
37 A46~P 1430~P AOO 2,0 
38 U6el 1014"'0 INC 0,0 
39 1'146e2 ~4\377 SU 0,-1,2 'SET !P~OG 
40 "'4e03 P205PI LOA 0,CB,LC 
41 0.6P4 ~'1376 STl ~,·2,2 'SET ep~OG 
42 1/146e~ 10240P SUB 0,0 
4J OI.6V6 0'1374 STA 0,-.,2 ,CLR PONES 
4. 0.607 ~50477 srA 2,CS,EN 
45 'MOV REST OF TEST INTO SCRATCt< AREA 
46 1/146101 p345P3 LOA 3,C~BG2 'ST~T OF 2ND SECTION 
.7 04611 V214"'P CB,L31 LeA 0,0,3 
48 0.612 P41VOIP STA 0,~,2 

'9 01.613 Ibid"'!!! I~C 2.2 

~'" U61' 17~4~0 INC 3,3 
51 toI4el~ 125404 I~C 1,I,SIP 
52 A.el~ e~~773 JMP CS,U 
53 '2ND PART OF T~ST IS MOVE~ 



,.873 "PI'U 1m1l7. ~"RTS 
ill 01 'P'TTFR~ C~EC. FOUND 'N ERROR 
il2 'TEST PROGRAMS MAVE BEEN MOVED TO SCRATCH AREA 12 ""~52 e~"37 C~.ER' STA 3,CP.SE 
il3 'EXECUTE NEXT TES IN SEQUENCE e3 LCAlL lllROI 
I' ".617 03111.62 CII.UI LDA 2,Ct!.T~ ,GfT TEST COUNT il4 1'J4653 ~6P.202 NIOC ~AP 
8S 11.62' ea447S lDA l,ce.TS ,ADIIS SEQ TABLE IS 11465' P0f\~65 J!A 'fRRtI 
iii 11141121 133081 ADD 1,2 11111 ".1155 e~I"PI CR.EC, J.p •• 1 'CO~TINUE ERllell TVPEOUT 
17 114622 U!5Il111121 LDA 3,1,2 ,GET IIElATIVE ~OStTION 07 11.656 11120"5 LOA 0,CI!HT 
118 111411:23 eauu LDA l,ca.LC ,STilT POS IN SCRATCH ea LCAll ERlln 
89 11.112, I 37eBil ADD 1,3 e9 U6!'>7 1116021'~ NIDC "AP 
till tIl462S 11511462 IU 2,ee,n u 11.661' p~6e61' JIR .ERIITX 
II 14826 015 •• 63 ITA 3,CB,IE It ""11111 1'204211' lOA 0,cP,n 'TEST '" 
12 1'14627 0111541111 JIR 11,3 , ••• GO TO TEST ... 12 U662 n4422 LDA I,CB,lC 'lOGICAl ADDRESS 
13 .. nil "'''IJ4U JMP CII,II4 'NO EIIRDR RETURN 13 U663 U~'26 LDA 2,C~.SE 'STAIIT TEST OR E CALL 
14 ,SICIP ON RETURN 18 GROSS EIIROII I' LCALL EIIIIOC 
IS ,FAST CHEC~SUH OF HEMOIIV WAS NOT CORRECT 15 11466' 0602'2 NIOC OIAP 
U /lUT YHE IECOND PASS THIIOUGH THE DATA CHECK t8 US6e U6U6 Jill .ERROC 
17 ,oro NOT FINO ANV ERIIOIIS IN "TTERN GENERATED t7 •• 1166 U""7 JI'P CB,XI 'SWIII.I IIElEASE SCRATCH 
til ,11.1131 I'!2U57 LOA ",OTOTL ,FAST aUM IIESULT I B 1114867 1024011 SUII 11,11 ,OTHEIIWISE HOLD IT 
111 114832 nll4s. LOA 2,CS,!"'" - 19 -1M67A ~'0422 STA III,CB.ES 'AS 18 UNTIL swa'l 
2111 114833 1121137. LOA 1,-.,2 ' •• I'S GENE~ATEO 28 !!I'671 U~7!53 J"P CB,II4 
21 11'113' 011"18 JSR CS.ER 21 
22 CI,XII LCALL !!SCllA 'RELUSE IK SCIIATCH U 1114872 UI!!428 CB,X21 LOA e,CII,fS ,GET EAII SWnCH 
n 11.635 11611121'2 NIDC HAP 23 ,.873 "'UII!6 8U .,C~,T~ '-I 18 NO ERRS 
24 .. 836 lIil88!5!5 JSR .RlCRA 2' 111487' 111""' HOY ".,SZA 
211 114637 102e11 AOC ,,8,.~P ,RET ALL RELEASED 2!1 ~'675 "~I!J"I J"P CB,III lAND aCIIATCH IS RI!LEASED 
26 1148.11 eIIm77!! JI'P CII,U ,RELEASE ALL 28 114676 P2114.1i LOA I/J,C~,LC 'OTHEAWISI! HOVE 
27 114841 UII4'1! au 8.CB, TIC ,8ET NO SCRATCH IW 27 UH7 030).0. LOA 2,CS,PL ,IIIIOGAAI' uP '''0 
21 LULL RETRN 28 II.7Ii1A 00f1168e J"P CB,RL ,RESTART AT TEST 0 
211 UtI42 11602(12 NIDC HAP 
3111 1141143 U6eel JU .IIETIIN 
31 'NORI"L RETUAN FIIOH TEST SEE IF PASS COMPLETE 
U 11484' U""3 CII."I liZ ClI,n 
:n UU!! 122"2 LOA e,IICe.n ,NEMT IN SEQ 
3' 1148.8 !Iilllee!! CIlH .,III,SNII '''I wAS END SEQ 
35 Utl47 l11184n JJo!P CB,M2 lAND RELUSE SCI". 
36 LULL RET"N 
37 114815" 1116021112 NIOC MAP 
311 11461H P116i!61 JaR IIIUIIN 



1!!IIII7S MPRTS 1~0'6 ~,PRTS 

IH 01 'OETER.rNE IF IT IS TIME TO S"AP ~E~O"Y 
02 1!I471l1 0"'Pl0~" CB.TI(. III 02 'CROSScvE~ CO~ST'NTS 
n 0.702 "'0'037 C8.37. 37 III 3 CR,1Il5. LCALl 'HA~G e. 04703 01411 151 CII.PL. EPROG-BEGI~ e. 0.7311 PbP2P12 ~IOC MAP 
0S "'7~' ""'0000 C8.Lt. " e~ 04737 P~~Pf\2 JSII •• RUG 
IIJI! Q147 I!! !I 1110'760 C8.8G. BEGI~ 1IJ6 1!'74~ P24557 LOA I.CI7 
07 U706 1I11i111111J1!I0 tH.EN. II 07 047.1 1234P4 AND l.e.Slll 
etI ~4707 f/!IIBnl! CII. TI. " 28 U7'l! ('1""'673 J~P te.n 
III 11471'" '''1IJ1l1!! DTOTl. III n 1!14743 02"'1\ LOA e.CBI7 
1m U711 1'1111'101110 CH.SE • I! II! U7.4 '31114 11 LOA 2,C!"1!I1I 
II 1104712 I!I0I1JIIJPlIII CR.U. III II U7.5 1116.14 S~B" e.t. SZII 
12 1J47U 1105132 CIIBG2. DUTUR 12 1Io474~ 1Il~I/I.r3 J~P •• 3 
U U71' IIIllllU CBPl2. DIIIET-DUTUR 13 ,.", 11121'14"'7 LOA e.CR37 
14 1J4715 U4716 CII.Ta. CII.U.' 'TEST Sl!QUENCf TABLE 14 ,..,5'" 1130''''7 LOA 2.ceIPl~ 
l!! 11147,6 1IIi111111J1II1I 8I!:GIN.8EGIN 15 1IJ.7fil p-.e5'6 SU 0.C17 
U ... 717 UIIl!l2 Dl8TUR-BEGIN 18 U7!12 pfj"'5" SU 2.t4n 
17 11147211 1111111111145 ItHECI(·BEGI~ 17 "753 '-0111662 J~P ce.xI 
18 l1l4I721 lI!litllJllll CB ..... llfGltj 18 11475. UI!Jel7 CBI7. 17 
19 1IJ47U ,7"77 -1 19 0475!! U"'~IIJ CUIIJI •• Ie 
211 0472~ 1IJ1II472. cnXT. •• 1 211J 047fj6 ~0f!!t37 C~37. 37 
U l1l4I72' 1IJil!l21!1 .TXTf (cl!l~c12.CB.TI( C8.LC CB.SI!:( 21 l1l4I757 UIIIPllJI1J CBUK. leul'l 
22 111"1313 
23 1 5211J!16 
24 1111II4!1l:S 
2!1 1IJ413113 
2& 1.111156 
27 111111471113 
U 041313 
211 !!I51456 
U 0111131115 



IlII77 ,"PRTS I ~i178 ~PWTS 
PI ill 'CHEC~ P4TTfR~ t~ SCRATC~ APEA AGAl"!T Gf~f!!AT£n 

n 'THE FOLLOWI~G SERIES OF T~8T8 ARE !!flOCATEO TO 0~ "5P2!' Pb44~~ ICHECKI Sll 3,MFTUR~ 
113 'SCRATCH AREA ASSIG~ED FOR EXECUTION P3 [IISP2" ~JPI~fi LOA 2,SCRLCI 'I~n P" 
I' 1I476A ,!I'5]2 BEGINI au ],RETURN e4 1115'27 P2""7 LOA I,C'F' 
e!! .,.761 1.,2'II'A SUB 0,1 as proP]'" 0120477 LeA e,PA1T 
05 1114762 I1'.Pb·' au I!,PD~fS ee 05'l1 In'I' A'"'' 1,2,SlR 
117 ... 763 P.3'11II6 LOA 3.SCRLO 07 1115'32 lilPr,p IC~I cnH e,~ 
e .. ,.76' U"'527 LOA 2.CA761n u 1115'33 e24475 LOA I ,~P~OG 'OO"'T C~II TST STIlR 
09 1114765 P201P7 LOA III.SCII"'I , 3/111·LI"ITS f9 "'5'3' 1.6.l6 S~8l" 2,I,SfZ 
1111 "'476ft 1']"0 AND 2,1 ,END DISTURP. I" 1115P3!1 "'''1''5 J~P CtoleM 
II 111.767 1"4111526 SU .,EDIST It I"5e]1! nU73 LeA I,EII"OG 
12 114771' 173.08 A~D 3,2 12 1115'37 132'36 S~8l" 1,2,SEZ 
13 PI, 77 I erol1J!23 SU 2,MDOUAL 13 1115"~ Pi!"P~ J~P CHt:C~ 

I' 11.772 ,3BU6 IPATI LOA 2,ICRLO \. "'lIP 'I ,"''''.". J~P ECHECw •• 
15 114773 U'U3 lOA I.C'I' 15 "'5U2 p~50"'P C~ECKI LDA 1,11,2 IGtT oORO F RO~ "E" 
16 PI.77' 1!2~533 LOA "PATT ,SURT PATTERN 1& PIll'" 3 1~~'14 SLR" Pol ,SZR 'SKII. 
17 11.775 I'''U AND 2.1 ,SU 17 "'5'" '06'&1 J~R .ERPI 
18 11.776 IIIIB811V1 IIIATII COM a,. IB 1'15'''' IflU'" I~C 2,2 
19 U777 \1124520 LDA I,CI7 19 QlIIU6 .2"'51 LDA l,tl7 
21'1 1!15"1!~ n'!l3. FILLI lOA 3,BPIi0C; .AYOID DYERWRrT! TST 211 1115"7 IlJ'14 A~O" t.2,SZR 
21 "'5eel 11»&.36 aUlu 2,3,8EZ 21 "5P5'" 0~0763 J~P lC~+1 
22 "'51182 Pilll.,. J"P .+' 22 Pl51'51 ,3445P tC~ECKI leA 3.t77 
2l III1"., U4!l26 lOA 3,EPAOG 23 1151115' \57414 A~D" il,3,SlR 'C~w ENr OF LINE 
2' illS",., 172433 '~IZII 3,2, SNC ISKP.PAOG END 2' I'IIIPIl3 0f/l'7~7 J~P ICK 
25 Ql5US II iii 1'14 II! 5 J"P .+5 25 1'151'5' ~2'IP7 LOA I,BCP"l 
26 IIIIIPP6 11',000 au ",,',2 'STR PAT wORD 26 "'5'5~ 125""(11 INC 1.1 
27 11'111'17 1Il;,.517 LOA 3.PONES 27 11'51'156 1.6'3. BuBh 2,t,SZR 'C~k ENe OF CORE 
2e 1151111'1 1l7UI1I ADD ",3 2~ I'I1SI'57 I'eP7~" J~P ICHECK+:i' 
29 "'111'111 '5'515 au 3,POHS ,ACCU,"UlATE CHKSU" 20 115~e'" '02.32 J~P .AETL"~ 
3 III "'111"12 15141'1" l~C 2,2 'FOR ~XT STIlII 
31 Pl51'13 03'51116 LOA 3,C77 
32 111"1' \33.\. A~D" 1,2,UR .FILl FOR 16 
3:!1 1115~15 111117&3 J"P FIll 
34 115et& 157'\4 AND" 2,3,SZR 'THEN C[lM PAT 
311 1151''' 1100757 J"" IPATI ,EVERY 6. 
36 1111" 2 !!' U'IPl7 lOA I,SCRHI ,TIT fOR END 
37 "'5'21 125'1'10 I~C 1,1 
38 11511'22 1·6.3. SuIZ" 2,I,SZIl 
39 1I1S"23 QI~1IJ75", J~P IPAT.I 
48 !!5U' '112.66 JWP IRtTLRN 



1~07~ ~PRTS I~~~r "'I-'~'~ 
n ~I 

02 ,FAST CHECK5U~ PATTERN S~~ULD • ,"A' STORED ~? 

03 ~5~61 P~4431 CS,FA. STA 3.RFTURN ~~ J C;~llf F"Lf "'E" "y FlOATI~r. • BIT ~~ "'0 ~!T T""ROUGIoI H ·O~D 

04 ~5~b2 1024~1" SL B 0.0 V' V5'32 t'lb47t;(7 D1STuoI STA ],~FTII~~ 

05 ~~P63 ~Jrl~6 LDA 2.SCFlO ,BEGI" OF seRA, p,~ P5'3~ ·J'IP~ LeA 2.5C~LO 

06 ~5P64 v.J4 ••• LDA J.8P~~G , START OF TST BTOoE e6 P513' I'~PVP o I 5 TLl ~cv 2.1 I?·STAOT nF I ~ 
H ~~.65 156.05 eA,FlI SLoB 2,3,S~R 07 ~513~ P2n6J LGA ~.cn I"AKE I'E~D+I 

ee 05P6~ P.0P'07 J-P eB,F3 e~ P'513~ IHVPV ACO Vol 
09 05P67 17,,01" NEG 3.3 '[3).~"ORDS TO AOO 09 P~\37 234771 LCA 3.~p~rG ISTAOT ~o "R~GI') 

10 ~5P7~ p25000 Ce,F21 LOA t ,0,~ 'GET • or. I~ P51'0 136.36 Sl:SZN I.J.SEZ IE~~ 16>8EG 
II 1"5P71 123000 ACO 1.0 IACCU- SU"·IIS II ~~I4! ~V~'II J'P DIsne '''0<00 T"IS 16 
12 ~5~7~ ISI.01' I~C 2,2 12 051.2 rJ4H7 LOA 3.EP~DG 'GET EN~ PRG 
13 ~5r13 175.0. I"e 3.3.SZ~ 13 P5!4J ,7?36 St.~l- 3 ••• SEZ '~T~T tb)oE~" I:'RG 

14 A5P7' 00017' J~p C~,F2 14 P51" ~V·p4~3 J"P ,.3 I YES 
15 ~5P1'1 e3'U7 C8.F31 LOA 3.SC~~I 15 ~51'~ 131P~~ ~nv 1,2 IUY STOT NXT1 Ii 
16 05P7~ 175.A0 I'C 3.J 16 PbU" r~~7~~ J"P DISTL 
17 P5P77 106.15 SliBN 2,3,SNR IDONE ALL CORE 17 ~5147 ~3'1~7 L.DA J.SC"~I 

te 0S10P ~~0403 J"P CS,F' 'YES BIT 1ft ~bI5' 1~6'36 Sl'BZ~ 3,t.SfZ lEND 16>SCO~I 

19 05101 ~J0'30 LOA 2.Ep~OG 19 P5IS' P027'1 J"P .REnON 'YES on Jn~ DONE 
2P 0f1102 e00763 J-P C8.FI IAOO AeOVE TSTS 2P P51~2 r~4'5e DISOO. JSR orxo, IFLT A I 8IT I~ .n~os 

21 0SteJ e24423 C8,F4, LOA I,PO.ES ICIl.".I'S GE'" 21 P5153 ~2~745 LOA A,C?e 
22 P510' 122414 sue NI,I6.SZq I!HD @E" 22 0515' 1124PP SUB 0,2 18AC~ TO QTAPT OF 16 
23 ~5105 00p4P2 J"P C@.F5 ,BUT ARENIT 23 ~5155 11"00 NEG ~.3 'S~UFFLF 16 TIMES 

2' 1"5106 ~02404 J"P 'RETt.~N 24 ~515~ e21~P0 OISOLI LDA 121,0,2 IWORO 0 
25 1l51p7 PI~403 CB.F51 ISZ RfluRk I STEP DIT 25 05157 P25V01 LOA 1.1,2 
26 1!511~ V42.1' SlA 0"ce.wl( 'SAVE I~ CASE 2~ ~5!6~ P'I~~I SlA 0.1,2 'GOES TO .ORO 
27 ~51 II V00715 J-P ICHFC~.I ,CHEC' CANIT FINO E~R 27 05161 P21V02 LOA 0.2,2 

28 ~51l2 e00V00 RETURN I 0 28 ~516' ~'50~2 SlA 1.2.2 II GOES TO 
29 ~5' 13 076000 C076001 76P~0 29 P516J 0c5~~J LOA 1, 3,~ 

30 11511 4 000~00 140DUALI 0 3~ P516d P410P3 STA 0,3.2 ,2 GOES TO 3 

31 115115 ~0A000 EOIST! ~ 31 p516~ v2\VA. LOA 0,4,~ 

3~ P5116 p00'0!! C'001 '~0 3~ ~5166 V4!ivP4 SlA 1,. ,2 /3 GOE S TO A 

33 ~!i117 000017 C\71 17 33 P5167 r25~05 LOA 1.~.2 

3. 0512~ 1l~0e20 C201 20 3d ~517~ P4UP5 STA 0.5.2 ,. GOES TO 5 

35 05121 P~P077 C771 77 35 ~5171 V21V06 LOA 0.6.2 
36 05122 UI777 C17171 1777 36 P517? r.!ipp~ STA 1,6.2 ,5 GOES TO 
37 ~5123 eil0UI CI011 I~I 37 P51n P25~~7 LOA 1.7,2 
38 P512' ileA 7 II!' CB.W~ I aTaTl 3~ ~517' P'I~1!7 SlA 0,7,2 ,6 TO 
3<1 115125 004652 ERRII CA,ER 39 P517~ r21~\e LOA 01,11'1,2 

'01 05126 P0~000 PONESI ~ 401 P5!76 V.5010 STA 1.1P.2 " TO IP 

'1 05127 0100000 PATTI 0 '1 P51" '25V'1 LeA 1,11.2 

'2 051301 P,000~0 8P~OG. P '2 ~520~ V41 V II SlA 0.11.2 liP TO II 

'3 ~5131 P00P011! EPROGI II 43 115nl P21Vl2 LOA 0.12.2 
44 P5?P2 P'~~!2 STA 1.12.2 III Tr 12 
.5 ~5?V3 P2~P 13 LOA 1.13,? 
'6 V~2~4 P41V 13 STA ~.13.2 '12 T0 !3 
47 ~5n5 ~2IPI' LnA p .14,2 
4~ P~2~~ ~4~el4 STA 1,14, ? '13 TC ,. 
49 ~5207 P25e15 LOA 1.1~,2 
5~ P521" P41VI5 STA 0015,2 1\' TO 15 
~I ~5211 V2tel6 LOA 0.1~,2 

52 ~5?12 v45el6 STA 1.1~.2 115 TO 16 
53 P5213 ~25r17 LnA 1.l1.? 
54 ~~~I' V4 Ie 17 STA ~017.' '16 TO 17 
55 P521~ P450~P STA 1,0,2 ,AND 17 BACK Tn ~ 

5~ 0521~ 175'~' I~C J.3,SZo lOO"'E 16 TI~ES 
57 ~5217 ~~e7J7 J-P D I SOL ,.OQOS NOT RACK TO ORIG YET 
58 ~5?2~ P~44 ~2 JSR DlXnR 'tO~ PITS BAC~ TD O~IG 

59 ~5221 V0r713 J.p DISn ,no REST OF SCRATCH 



10081 ~P~TS 
01 
02 
03 
04 
P5 
0e 
07 
ee 
09 
10 
11 
12 
13 
14 

P5?22 
~5223 
~5224 

05225 
1!1522~ 
~!5227 

~523~ 
~5231 
.5232 
~5233 
05234 
1115235 
IIIS23e 

054414 
102520 
0250111111 
13se00 
11752P 
107e~1I! 
166400 
U5011!1!I 
1~141!10 
101124 
Pf/JP77. 
P02411!1 
P01!1e~0 

'CO~S A SINGlf BIT 
OI.OR, STA 3,DI~ET 

suell 0,e 
lOA 1,0,2 
MOV 1,3 
UOZl 11,3 
ADD 111,1 
SUB 3,1 
STl 1,0,2 
I~C 2,2 
~OVZl m,p,SIR 
J~P OIXO~.2 

J"p 'DIRET 
DIRET I III 

IN EACH OF ~lXT 16 .OPOS 
,THEN RESTO~ES TO ORIG 
'XO~ I BIT 
'GET NEXT WRO 
,START ~IT XO~ 
'SO HT BIT PAT 
'APpEARS IN T~ESE 
1\ e WORDS 

'DONE All - pas BIT II 

04 
05 
e6 
"7 
eA 
09 
\0 
II 
12 
13 
\4 
15 
16 
t7 
18 
19 
2~ 

21 
22 
23 
24 
25 
26 
27 
28 
29 
Jill 
31 
32 
33 
34 
35 
3~ 

37 
38 
39 
40 
41 
42 
43 .. 
45 
4~ 

47 
48 
49 

,TITL '~IT" 
'ARIT~METIC TEST -OOIFIED T~ PU~ .ITM lINKR 
IMACRO OfF'S TO 1.TER CO".U~ICATE FOllO_ 

x 

x 

x 

,-'CRO SETUP 'INIT FOR lOO~ 
lCALL SFT"L 

,MAt:Rt'I LC'(':IF 
lCALL LLCOP 

,-ACRO f.PPOR 
JSR ,_2 
JMP ,+l 
lCALl ERRfT 

,-ACRO XGRA 
J5R xOR,e 

,.ACRO waPI 
JSR XOP,I 

,"ACRO XGR2 
JSR XOR,2 

,.ACRO ,DIVU 
JSR aIVU 

,-,CRO ,.PY' 
J5R "PYA 

,MACRO RA~aO" 
lCALl fPA~G 

,"ACRO S~RT 
HP SGRT, 

,MACRO ,.PyU 
JM .PYU 



10083 "P~TS IlIlIJRd '·PPlS 
el II 'EXfCUTE eNl~V PCI~l GET ~CRATC~ IF NONE AVAIL 
12 e2 
n 'A~ITH - DEFINE PARA"ETERS TO LINKR 113 "5~~~ p 1~"3 AT ,02. ISZ 'l,lI< '~Krp IS NO SCPATC~ 

'4 NEXU AT ,BII e4 "5~6d V~~473 J.p n,"3 
e5 1IJ05237 L~E/4L., e~ LCALL ASCRA ,GET IK SCRATe,", 
ea UI!J1I3 ,LOC LPGt IIJ~ "526~ P~(lI2Q12 NIOC /4AP 
1!J7 fll!J'13 PIIJ!l241! AT,'I 1!J7 "526~ ~~M!i3 JSII "SC~6 
f118 P!001U LPGIIJ" , 011 !l!5267 1IJ,.,1iJ.55 JMP 'l ,P5 'F.XIT NONE AVAILABLE 
eo '1115237 ,Loe LME~L e9 1>527P 11t.2fllil AOC ~,liI 

IVI Pl5237 001101110 III IINTf""UPT f!~EOUT SWITCH 10 P05?71 ".057. STA ~,AT,ES ,SET ~'O ERR SWTCH 
It 1'52'0 1!J05261!J AT ,I!JI!J I AT,01 II LCALL ESCRA ,TRY TO GfT IK "ORE 
12 115241 U5263 AT,I!2 12 .. 5212 ~f""202 NIoe MAP 
13 1lI5UI! IIJIUI001!l I!l t3 1'5273 U6e54 JS~ ,ESCIiA 
14 1/15243 ° III!l UII e 14 115274 ""'0401 JMP ,+1 ,RUT usE IK IF NO '"'ORE AVlIL 
15 "5244 177777 -I 15 1'15275 P031'575 LeA 2,AT,37 
16 1!l5U5 "61!J011 1761'1111 16 '5276 151'1d00 NEG 2,2 !TIiY ~H'DO~ BETWEEN LIM 37 TRYS 
17 1152.6 PBI"32 AT,fC 17 AT,2L' LCALL A~'NG 
18 1/15247 0015.32 AT ,Ee 18 05277 Vb02112 "toc MAP 
19 ,TnE ( 19 ~5J~\lI elll6e62 JSR "R'~G 
211 1115250 151111t ARITHMETIC TESTe 20 ~53111 22'1117 LilA I,SCRHI 
21 152311 21 \lI531112 11132"'0 ADD 11,1 
1!2 U6!!1 22 \1153e~ 10122111 MOVZR 0" 'CL~ PIT III 
23 1112385 23 1IJ53e4 122032 AOCr. l,e,alC 
24 1'1711 2' 1153115 11'011'11 J~P AT,2A ,GRTR T~AN IiILIM 
25 152240 25 1"53e6 1113456111 LDA 3,AT,PL 
26 0517115 26 11'531',7 tf.6.911i) SUII 3,1 'f~OUG~ 1100" 
27 nU24 27 11531~ 12U32 ADCU l,e,SlC ITO RELDClTE UP 
28 ,SET NO SCIIATr~ ASSIGNED 8wnc~ 28 1>5311 162400 SuB 3,111 'NO LOWE" NUMAE~ 
20 (115260 10201111 AT,UI ADC 0,1l 29 1115312 111241~6 LDA I, SCIILO 
;,III 1115261 04.475 SU !II.AT,TI< 3111 (115313 125'00 I~C 1,1 
3t 1'15262 1101411111 JMP 11,3 31 0531d 122432 SuBl" l,e,SlC 
32 32 1'153 I!! 1110"4111' JMP AT,28 

33 1115316 !f'U0d AT ,~" I"C 2,2,8Z11 
34 "5317 ",01176111 JMP AT ,2L 
35 1'1532"1 121"1'1111 "OV I,W 



1111185 "PRTS 100~6 ~~RTS 
II mt 
ez 02 
13 ,MOVE TESTS TO SELECTfD AREl 03 'TESTS HAVE BEE~ ~OVED TO seR.TC~ 
II~ 04 ,AT,II3 SELECTS LOGICAL 'AGE ASSIGNMENT 
15 115321 IIUIl. AT,28. MOV 111,2 ,ADJUST SCRHI 05 ,AND INITIATES TEST VIA GSCRA 
atl .11322 0211U. LOA a,AT,PL 'SO Tlln TUrs lit! 
17 1115323 .Ule7 LOA 1,leRIII ,WILL ,IT e1 05357 p20~0t! AT ,IIIJ. LOA II,AT,ES ,GET fRII IWITCH 
18 In2~ IIUII SUB 111,1 /INTO SCIUTCH 08 ~536~ let 0115 MOV II,II,SNII ,SKIP IS NO ERR 
10 1!15US 1321132 AOCltIO 1,2,nc eg "53~1 P"I'1.20 JMP AT ,II~ 'USE PREV ASSIGN 
U nUtI 13 till MOV 1,2 10 LCALL AIIANG 
11 1!11I327 IIII1UII STA 2,AT,LC ,START AOIIS IN SCIIA TCH II 1l1i3t12 0611202 NIOC MAP 
t2 Itllll!I Iun6 AT,IIL. LOA I,AT,'L 12 053t!3 0I1Jt!e62 JaR 'ARA .. G 
13 1115331 tUIlI1I COM 1,1 ,.", IIOIIDS TO "DVE 13 1I!136~ I 05 ell III foIOY e, I 
I~ 1I!!332 nlU5 LOA 2,AT,LC "0 I. "53t!5 I'Illll5fJ5 LOA 2,AT,37 
I!! Inn n.n!! LDA 3,AT,SG 'FROM III LeALL ADIVI 
ItI Iln3~ e2IUIII AT,LI. LOA 111,111,3 ,MDYE LOOP It! 053611 11611121112 NIOC MAP 
17 1I!!33!! Ullllillll ITA 1,111,2 17 011367 IlItIan JIR .. OIVI 
til 1l!!3:5B I!lUlle INC 2,2 IS 053711 PAUIl5 STA III,AT,LP 
10 11153:57 17U0111 INC 3,3 10 05371 PU.75 LOA I,AT,LC 
III In.,,, 12!l.U I"C 1,l,SlR 2(1) n372 U0l1ltl LOA 2,SCALO 
21 ",nu 1111111773 J"P AT,L2 21 115373 l'UIlIII sue 2,1 
22 1113.2 051!127 IU 2,AT.!N 22 11131. 1113110 Mevs 111,2 
n 1!I!i3~3 PIIU14 J"P n,lII3 23 05315 lULU ADOlL Z,2 
U In •• la2UII! AT ,III I ADC 1,11 2' 053711 111504711 ITA 2,AT,LO 
25 11153.5 0'U II IU III,AT.TK 25 \!I5317 1331111111 ADO 1,2 
26 AT.XII LCALL RETRN 211 011'111!1 e5U7. ITA 2,AT,LA 
27 ~53'11 Pi61'J21112 I;IOC 'lAP 21 1115'01 .211.7. Ar,IU. LOA III,AT,LP ,REMAP etR TO HERE 
28 11!53~7 01115111t1! JSR '''ETRN 28 05'1112 UU72 LOA 2,AT,LA 'STAIITING LOGICAL ADRS 
29 'MAP OPTION DOES NOT EXIST GO DIR!CT 29 011'1113 U"'22 LDA I,ATERII 'I-ER"OR RET ADDRS 
3111 1I!!35!! 1112111!1l7 AT,GOI LOA III,AT,LC 30 LCALL GSCAA ,GO TO atRATC~ 
31 1'15351 0~1II523 IU III,.\T,LA 31 0S'III' IIItIII2U 'HOC MAP 
32 0!!352 1120106 LOA II,SCRlO 32 II!!'II!! 0l!lfl1II56 JIR 'GSCRA 
33 1115353 UIl521l au III,AT,LO 33 1115.0t! Il1ll1!J7.2 JMP AT,GD 'COULDNT RE'IAp GO DIRECT 
34 "5315' ".0521 au III,AT,LP 3' 'RETURN TO NEXT lOt PASS COMPLETE NO ERRS 
35 111535!! 1!J1II25 17 J"" uT,LA 3!! 1I!!'1!J7 UU!!6 LDA Il,AT,ES ,CHK FOR PREV ERR 
3t1 0531111 1'I001l1ll1!J AT,TK, lit 311 l>lS.1I!! tIIll!II!J~ MOV III,III,IIR ,IKP ON PREv ERR 

37 1115·11 '1il0"13 J"P ,., ,RELEAS! ASSIGN 
38 ~!5'12 U\!l7'. SU III,AT,TK 
Jg 1115·13 U07JJ J"P AT,XI 
• lit LCAlL AIIANG IIFSITS ~ AND I-I 
.1 115'1' 06tlJ21112 NIOC MAP 
~2 !!III'I!! 11111151ltl2 JSR fARANG 
'3 "5.\6 Inl'3 ADDO III,III,SNC ,RELEASE AND REMAP 
•• ell·l" 1il31/11l3 ADO II,III,SNC ,IF EIT~ER -I MAKE 
.5 "5'2~ 011111773 JMP ,-5 ,NEXT pAaa SELECT NEil L' 
~t! AT,'" LtAlL RSCIIA ., 05'21 26921112 NIOC MAP 
.8 05'22 Ulle!!!! JIR .IIItllA 
.9 PlII·Z3 e00721 JMP n,III5 'SET ~O SCRATCII 
5111 05·2' nll77!! J"P AT, .. 



un7 MPRTS U0~8 ~PRTS 
01 01 ~5464 ~U000 'TS031 ~ 

02 ..., 02 0546~ 0~0000 AT ,E81 (I 

n 'ERROR IN TEST DURING EXECUTION 03 0546~ 001672 AT ,PLI ATE~D·Mst 
04 04 05467 ""0000 AT ,LCI III 
05 1!l5425 U5426 ATERRI ATERhl 05 05470 PIIl5525 AT,BGI MSI 
1& 11111428 e11443e au 3,ATSe3 ,PRINT fRR MEADERS 06 05471 UIilIilIll0 AT,ENI III 
17 LCALL ERROl 07 05472 000)037 AT,371 J7 
U 1115427 16eU2 NIOC llAP e8 05473 0000 III II AT,LOI 0 
ell (154311 .Ilelell JaR 'ERROI n 054'. U0UII AT,LAI 0 
U 115431 nUll JMP ,.1 10 01147S 00011l1!0 AT,lpl 0 
11 011432 120444 AT ,ECI LOA a,ATTxl II 05476 0115477 ATTXlI ,.1 
12 LCAlL ERIITX 12 "5477 0115215 ,TXTE (cI5HI2.&T,LC n,LO H,LA( 
13 "'154:53 8611212 NIOC MAP 13 152101 
14 15434 1116eel JIll 'ERRTX 14 1460S6 
15 "'15435 021432 LOA .,AT,LC ,'OLlOW UP WITH 15 n4703 
18 11114U 124431! LOA t,AT,LO ,TEST RELOC INFO 16 152111 
17 1115437 nU31! LDA 2,AT ,LA 17 146056 
18 LCALL ERROC 18 eIl4717 
tv 011440 160212 NIOC llAp 10 152101 
21 85441 1116166 JaR '!RROC 20 I,U5e 
21 1115442 11104111 JMP ,.1 21 ,,0IUI 
22 11154.3 e21!1U6 LDA Il,ATTX2 22 05511 0il5512 ATTX21 .·1 
23 LCALL ERRTx 23 05512 III!! 2 III ,THE (cI5.c12.usn n,LP E ADRse 
24 1111"4 150212 NIoe MAP 24 152Ul 
25 ellUlI U6UI JaR 'ERRU 211 030123 
25 1111446 821416 LDA .,ATlIIS ,CONTINUE TYP! 26 n .. n 
27 115 .. 7 nU215 LDA I,AT,LP ,RELOC 27 1112111 
28 1114111'1 UI1II0 MOV 1,2 2e lUI56 
20 IUSI n"'23 LDA 3,AT,LA 20 11111452111 
311 lIS' 52 l724l1e SUB 3,a 3I!J t21311111 
31 IIUS3 U44lS LDA 3,U,BG 31 e42UI 
32 I'IS484 17lUI ADD 3,2 ,[RROR ADRS 'RO~ AT.IG 32 11151722 
33 LCALL EllIIOC 33 flllIlIl" 
34 11541111 1161112112 NIOC MAP 
3!! 11114156 neue JSR .!RROC 
38 115'117 l1li1742 J"P AT," ,SWI_I !![LUI! SC" 
37 III'U III 2 .. "'I SUB 11,11 
311 115461 e."" ITA I,U,ES ,UT fII" IW 
30 fI5'n 1I.1U17. STA I,AT.TK ,CL" TEST K 
40 115.63 100663 JMP AT ,XI 'R[TUIIN TO LINKR 
41 



'''le9 "P~T8 1 "'I 9 I!I "PATS 
It et ,"531 
12 12 5ETIJP '''I~C NFG TEST 
n "Sli SflUP '''ISC TEST OF NEG/C~'' 03 LC'LL 'FluL 
U LCALL UTUL .. .5557 '6'222 NIOC "'P 
III • IIS2!! 11161212 !\IIOC MAP .5 "'556~ P'~6f67 JaR 'SEnL 
u "5!i21' IlIiIU67 JSR 'SETlJL 116 1115561 182"'0 SUB e.m 
117 R'IIOOM 117 115561 hIP6" NEGOII lII.t.SIR 
18 LCALL 'RA~G IS ERROR 
III 15!i27 III 61 202 !\IIOC HAP n ell!563 PU'1!I2 JSII ,.2 'EIIROII 
Ie 1111153" "6171 JIR 'I'RA~G till 111156' 11'11".3 J"P ,.;S INO EIIROII 
II IIlIIIIU IU7"" NEGS e, I II LC'LL URET 
12 .1I!iU 13113'2 COHOI 1,2,nC 12 n1l6! 1l1>1J21112 NIOC MAP 
U 115533 \'211' ADCIIO 2,e,S!R U "55t\!\ ''''6e72 JaR .ERltET 
I' [IIROR I' III1!t57 11iIL!t56' NEGCR l,r.SlR 
III 11153' ""'12 JIll ,.2 'ERRDII 15 Ell 11011 
U 11553!! III III 114 13 JMP ,.3 'NO [IIROR 16 1115!17~ UUI!I2 JIR ,.2 ,FRROA 

" LCALL EIIRET 17 "'!!57 1 '~UIIJ3 J~P ,.;S 'NO EPII(lA 
til ellll;se e6111211J2 NIOC MAP 18 LCALL UPfT 

" e5537 II111U72 JSR .!!RIIET to III II II 72 P611l211l2 NIOC MAP 
20 LOOP 211 "'111573 .1115072 JSR '[""ET 
21 LCALL LLOOP 21 (111157' UII!t56' NEGCII lI,e,SIR 
22 1l!!!14101 1612"2 IIIOC HAP 22 EAROA 
n 111115'1 0111627" JSR 'LLOOP 23 111I57!1 0".,1/12 JaR ,.2 'EIIIIOII 
2. 2' 115576 '21"'03 J"P ,.;S ''''0 EAIIOA 
25 ,1482' 25 LCALL URET 
28 SETUP ,HISC TEST OF INC S~A'PED, 26 1'51577 0611202 NIOC ",p 
27 LCALL SETUL 27 1'156rl'l ue072 JSA '[IIIIET 
211 1155'2 IU2lll2 NIOC HAP 28 LOOP 
U 85!!'3 0116167 JIll 'IUIIL 20 L.CALL I.LOOP 
3111 R'IIDO" 311 1l56U '6"202 NIoe "AI' 
31 LCALL FRANC; 31 "'1I~e2 r06070 JaR 'LI.OOP 
3:! 1155 .. 8611282 IIIOC "AP 3:! 
33 1115!!'!! "!1161!7 I JSII 'FRA~G 
3. 11111546 11171U' INCI e,2 
35 1II11!!'7 1'!I3U MOYU 2,1,I~C 
;se 115550 1111131' ADCS. 1,I,SZR 
37 EIIIIOII 
311 15551 118U'2 JSR ,.2 ,[11110" 
39 IIII!! II 2 110"13 J"P ,.3 ''''0 EI'AOA .. LCALL E"I'ET 
.1 115553 068202 NIOC MAP 
U !!5!!1I' 1!I1l6e72 JIR .fRAET 
U LOOP ., LCALL LLOOP 
.!! I!I!!II!! 1Il61J21i12 NIOC "AP 
'6 "!!556 1Il16,71 JIll 'LLDOP 
.7 



1B091 ~PRTS IP0Q2 t-'e:sPTS 
et el 
212 '''OTl' 1'12 
03 SeTUP 'TEST R~TATE LEFT 213 IROT2t 
0. LC.LL SFTLIL 0' SETl'P .TEST R~T'Tf RIGwT 
ell ~5603 061'1202 NIoe MAP e5 LrHL SETUL 
18 0!160' 01'16,117 JSR -SEHL ell ~5f'" Vb~U2 '10C ~AP 
17 "ANOOM e7 P5f'l r~M67 JSR -SETLL 
08 LCALL fRANG 08 R'NDO~ 

09 ~!i~05 0602P2 NIOC MAP 09 LCALL FRA~G 
10 P1I60! 01!16~71 JSR _FRA~G 10 P511.2 ~6P2"2 NIOC MAP 
11 1'15607 105O'O MOV 0,1 11 05f'3 0,,6071 JSR _FRHr, 
12 0581A 101100 MOVL 0,0 12 1'156" lJl0~1'I MOV 1,2 
U e5611 lilli'll! MOVL 1'1,2 13 p5~'~ 1212PV MOVR 1,0 
I. 05612 151100 MOVL 2,2 I' 056.6 1.,121'10 MeVR ~,~ 

III 011613 Ulue MOVL 2,2 III P5e., UI201!1 MOyR 0,1'1 
16 0561' 1115 I IIle MOVl 2,:5 16 0565P h1l2A0 -eYR P.,0 
!1 011815 175100 MOVL 3,3 17 Pll651 1~120P MOyR 1'1,1'1 
18 1156111 175100 MOVL 3,3 !8 05652 1012A~ MOVR 0,11 
19 05617 161U0 MOVL 3,0 19 05~53 IIDI200 MOVR e,0 
20 0562P 11'11100 MOVL 0,0 20 0565' 101201'1 MOVR 0,~ 

21 05621 tilt 1210 MOVL 0,0 21 U655 lID 120P ~OVR 0,P 
22 05822 1111100 MOVL 0,0 22 05~56 101200 MOVR 0,P 
23 05623 t0IU0 ~OVL 0,0 23 0!i~57 105200 Mev~ ~II 

2. P562· UI100 MOVL 0,111 2. 05~6~ 1252P0 ~OVR III 
25 1111625 101100 MOVL 1/1,11' 25 05661 IJ!!2IIl0 MOVR 1,3 
26 1IJ5626 101100 MOVL P,I/I 26 05662 17!1200 MOV~ 3,3 
27 05627 UIt00 ~OVL 1'1,,," 27 11'5663 175200 ~OVR 3,3 
28 ~5631/1 101 10 I!' MOVL P,I! 28 ~566' 161200 MOVR 3,111 
20 05631 1116.1.& sua. 0,I,SlR 29 05~6~ 1~120'" ~OVR 0,1IJ 
30 ERROR 30 05666 112414 suaOlJ 0,2,SlR 
31 05632 004.02 JSR ,+2 'ERROR 31 ERRnR 
32 05633 1!00403 J~P ,+J ,NO E~ROR 32 05667 1/1114.02 JSR ,+2 J ERRO~ 
33 LClLL ERRfT 33 P567P P~1/I41/13 J~P ,+3 'NO ERR~R 
3. 0563' 060202 NIOe MAP 3' LCALL ERRET 
35 0563!! 11'06072 JSR _ERRET 35 05671 P60202 NIOC ~AP 

36 LOOP 36 05~72 P06~72 HR _ERRET 
37 LCALL LlOOP J7 LOOP 
38 05636 061'1202 NIOC MAP 3~ LCALL LLOOP 
39 1'15637 0062170 JSR _LLOOP 39 1/15673 0111/1202 "IOC MAP 

40 "'567' P06HiII JSR -lLOOP 



IIIU "PATS 10119' ~"RTS 
II 11 
12 ,ANOI. 12 ,'~OJ. 
n SETUP 'ANY ~U"8ER A~OEO WIT~ 113 SETl'P '''ERFrR~ , AND INSTRUCTION .. LCALL 8ETUL 84 LCALL ,nUL 
15 11567!! P.6Ufl2 NIoe MAP 85 115737 """211'2 "IOC "AP 
ee 1111676 n6l87 Jill nET~L 118 "1I7'~ ~011'67 JSR nEnl ., RANDO" ,ITSELF S~OULD ~OT e7 AUIDO" '.IT~ T~E PESULT IN IC2 • 

•• LCALL I"U"& IS LCALL FlO'''' 
19 1111677 III 6f2 III 2 NIoe MAP 119 ~1i74\ P6112e2 ~IOC MAP 
til 11157." 11111171 JSR .'RANG til r.1I7.2 '1Il6P.71 JaR .FRUG 
11 057.1 \31111111 !lOV 1,2 /BE e"ANGED. 11 115,.3 176eu SLBlA J,J ,SIMULATf THE AND VI' 
12 1111712 1277"11 ANDS 1" 12 11157 •• 13UIII, MOV 1,2 'LOOKING FOR 'DOER CARRY. 
l! 115713 12771111 '''01 1,1 13 "57.5 tlJ.el HD 11.2 
l' .,57 .. 127700 AN OS I" 14 "57'6 IIIUIl A"OJL, !'OVLII ., •• 5..,C 
15 11157e5 1277 •• A~DS 1,1 15 115,.7 P01'l4 II 3 JIIP •• 3 
16 "11711111 127711111 '''OS 1" 16 '1175" 125112 'ICVL" 1.1.SlC 
17 1157117 1353111" "DVS "lI 17 1115751 IlIIll'l MOV!)L l.r.SKP 
18 1I117tl1 1777"" A~OS lI,lI 18 1111752 1161121 MOVlL lI.e.SKP 
111 115711 177711111 ANDS lI,lI 19 111175] 1251'1 HOVOL I.I.SKP 
21 115712 16U81! !lOVII J.II 2111 "11711' 121112111 HOVlL 1,1 
21 1S71! U3711l1l ANDS I,ll 21 I!I 117 II 5 17522. MOVlR J,lI.5lR 
22 111571' l1UU SUB" 1II,2,SIR 22 PJII7511 10f!77111 J~P A"D3l 
23 EAROR 2! 85757 1il6U5 SUB" ",I.SN~ ,C~EC~ IF ACIl-I ARE 
2' 1111715 eU~12 JSR •• 2 ,ERIIDII 2' 11576111 132'14 SUB" 1,2.Sl~ ,T"E SA~E A~D IF T~fY 
25 1115711'1 PIIun J~P ,.lI ""0 EFIROR 2lS ERR 011 ,.RGEE ~IT~ INST. 
26 LCALL URn 26 !lSHI P0""'2 JSR •• 2 ,EIIIIOII 
27 1'5717 011111202 NIDC MAl' 27 IIIlS762 UUl'IlI J~P •• 3 'NO ERROR 
28 1111572111 U6e72 Jill .ERRfT 211 LCALL EARET 
U LOOP 2 iii 1!'!i763 161121112 ~IDC "AP 
III LCALL LLDDP 3111 115764 1'11161'72 JSR 'ER~ET 
31 115721 1116112112 NJOC "AP III LOOP 
32 011722 ee61711 JSA 'LLDCP 32 LCALL LLOOP 
lIlI lI3 1'15765 010111202 NIOC M'P 
U ,ANOI. lI4I 11576f'1 n611l7. JSA 'LLOOP 
lIli snup ,A NUI'B£R ANDED wn~ ITS 
36 LCALL snUL 
37 115723 16111202 NJOC "AP 
38 .,5724 "1I6U7 Jill 'SETlJL 
39 RANDOM 'CO~PlI~ENT SMOULO 
~III LCALl FRANG 
41 11572!! 116"2112 NIOC ~AP 

'2 115726 8IIl6e71 JSA 'FR'~' 
~lI 11111727 IUI'2 COMO "", szc •• 1Il57U 1237U ANDS 1'''.SlA ,PRODUCE ZEAO RESULT. 
"S EIIROII 
.6 "1I7!l 8IIl'41112 JSR •• 2 ,ERROII 

'" 15732 II/JUfIlI JMP •• 3 ,NO EIIROR .., LCALL ERHET 
.9 05733 111611'2112 NIOC MAP 
11111 "573' 81116£72 JSR .ERRET 
51 LOOP 
52 LCALL LLCOP 
53 115735 061121112 "'IOC "AP 
5. "'573~ ril611170 JSR 'LLOOP 
155 



10195 "PFITS IU96 fotPRTS 

III III 
02 'TEST PROCESSOR ~U EXCLUSIVE OR ROUTINES, .,2 ,W31 
1113 23 SET"P 'SAVE C(ACI) ~EGATED IN 
U 'XII Bd LeAl L Sfll'L 
n SETUP ,CIACI) IS SAVED IN C(AC2), I~ ~6P2' V&~2~2 ~Ior ~AP 

186 LCALL snUL 06 116023 e06P67 JSR 'SE TU 
17 85767 ~6I!2U IUOC MAP 17 RANOC~ ,CCAC2), EXCLUSIVf DR CC'C!) TO 
ee 1l57711J PJleee7 JU nETUL ea LCALL FRA"G 
eo RAN~OM 'ACI'! IS EXCLUSIVE ORED e9 "'6'2' ~6"'2112 NIOC MAP 
lPJ LCALL FRANG l1li "'6P25 P116,71 J!R 'FRA~r, 

11 1115771 8612112 NIOC "AP II MP26 IJA'I'IP- NEG 1.2 'C(ACI), EXCLUSIVE OR T~E 

12 1115772 e06171 JSR "1161>0' 12 CAU ,RESULT ~AC~ TO Ace, 
\3 1115773 131UI MOV 1.2 ,wITM ACI TWICE, TME SECOND 13 XCRA 'C~EC~ ~I' ADDITION TO 
14 CALL ,EXCLUSIVE OR SHOULD 14 I"6P27 '''''62 JeR wOII,r 
15 XORA ,RESTORE ACI TO ITS 15 CALL ,CO"PLI"E~T OF ORIGIO'l'L 
16 1Il5774 IIJU51!! J!R XOR.R 16 XORI ,Nu"efR, 
17 CALL 'ORIGIONAL CONTENTS. 17 A6~3~ U4467 JaR XOII,I 
\8 XCRA IS U"'31 113U4 ACD'" r.2,all! 
\0 .,5775 U45U JSR XOII,! 19 ERROR 
21!1 11)57711 132414 SUB'" I,I/,SZR 2'" '61132 ",,, .. n JSR ,.2 'ERROII 
21 ERROR 21 "'61"33 U1'4 III 3 J~P ,.3 'NO ERROII 
22 115777 1111/14402 JSR •• 2 'ERROR 22 LOLL EIIHT 
23 160U nun J"P •• 3 'NO ERROR 23 A6P34 060202 NIoe ~AP 

u LCALL EIIIIET 2' '6e35 11106£72 JSR 'ERRET 
25 1I6UI Ull2112 NIoe ~AI' 25 LOOP 
28 "6U2 el6e72 JSII 'ERIIET 26 LCALL LlCf!P 
27 LOOI' 27 1Il6'36 III 6 1'2l'l 2 NIOC MAP 
211 LClLL LLOOp 28 1116'37 006170 JaR 'LLDCp 
211 1'61'03 U02U IIIOC "AP 29 
311 06"'" 116070 JIR 'LLDOP 3111 'UI 
31 31 SETUP ,EXCLUSIVE OR CIAC.) TO 
32 ,X21 32 LCALL snUL 
n SETUP 'THE FIRST EXCLUSIV! OR 33 060.0 11'&1112112 NIOC MAP 
34 LCALL SETUl 3' 1116~" U6e67 JIR 'SET~L 
J& 116005 060202 NIOC MAP 35 RA"DO~ ,ALL ZEIIOS IN C(ACI). 
36 "'6111'11 rIlIIU7 JaR 'SETUl 36 LCALL FlUNG 
37 RANDOM ,ROUTINE EXCHAN'ES THE 37 1Il60'2 P.OPl202 ~IOC ~AP 

38 LClLL fUNG J8 116""3 .~6e71 JaR 'FRA~G 
J9 1IJ6U7 0682112 NIOC MAP 39 !!I6U' 126.O" UB 1,1 
4" 0ellllllJ 1111111071 JSR .FRU, 411 CALL 
'1 CALL ,CONTENTS 41 XCIIA 
42 XOR2 'OF ACII AND ACI, IT ALSO 42 '60.5 P.0'44. JSR XOR.e 
43 11611111 U4!ilti JaR XOR,2 .3 1116' .... 1116'\4 SUB" 0,I,SZR 
44 CALL ,FOIIM8 THE EXCLUSIV! OR ... ERROR 
45 XORI ,tN AC2. TH~ SECOND EXCLUSIVE 45 "6P47 P0 .. 02 JaR ,+2 ,ERIIOR 
46 061'\2 011451115 JSR XOR.I 46 11161'151' "~11141113 J"P ,+3 ,NO ERRC'A 
47 mIS"13 I124U SUB'" 1',2,Slll ,OR FOR"S THE RESULT 47 LCALL EIIIIET 
48 EIIROR 'OF Ace-ACI IN ACII, .e 1116"51 ,6Q12112 NIoe MAP 
49 fl611l1" U44112 JIR •• 2 ,ERAOR 49 061'15:1 U6p72 JaR .ERIIET 
50 !Ileus elU03 J"P •• 3 'NO EIlReR 5111 L~OP 
51 LCALL UllfT 51 LCALL LLOOP 
52 1'6'16 0611l2B2 IIIoe "AP 52 "'61'153 ,,00202 NIoe ~AP 

53 0611117 006072 JIR 'ERIIET 53 '61'54 "1/16"" JaR 'LLOOP 
54 LOOP 
55 LCALL LLCOP 
56 !!I611'2'" U12112 "IOC MAP 
57 111611'21 UII.7fJ J!R 'LLOCI' 



11197 "plln II!IB98 "PIITS 
It el 
12 1X5t ... n "6111 ,b .. 33 XOII,II SU 3.Xnll,' 
13 SETUP 'EXCLUSIVE OR CIACI) TO 13 "6112 135"" "tv I. j ,EXCLL'SJVE 011 CUCIII.CUC1', .. LCALL snUL I' ,,6113 117U. A"OlL 11.3 ,lffSUlT I~ Ir. CCACt), 
.5 116"'55 fl611l2112 NIOC "AP .5 ,,611' 111"1':' ADD 1Il.1 
16 .... tit· 8118167 JlR nET~L 16 1161\'\ IIoU." SUB 3.1 
.7 "lNDo" ,ALL lEROS IN CIlCB), e7 P6118 p.nU6 J~P •• 011,. 
II LCALL '1U1liG 18 ., ""1!I7 1612112 ~IOC "'AI' 19 116117 ,54.25 XOII,It au 3.X(lII,. 
11 .e1ll611 IItlt71 JlR .'RUG III "612" tJ!!eell "ov t.3 ,ExtLL'arYE OR tUCIII.CCACl!, 
It ""Ut UUIIJ 8UB .,. lt 1'11121 It 7.". A~D 11,3 ,IfESUlT IS I" CClC"', 
12 CALL 12 I'UU t7'11111 CO" 3.3 
13 xoRt U "'6123 tllll'lIlI l~D 3,11 
U 116162 1I"'3!! JIll xDR,1 !4 11612' tUPIIIII ADD I,ll 
I!! IIIIU3 11111414 lUI_ lol,SlR 15 P612!! 16UI" A"D 3.111 
III fRIIDR 16 '6126 II11UI6 J~P .XOII,. 
17 16164 .1402 JIll ,.2 ,Ell ROil 17 
II 161'6!! nun J"P ,.3 'NO EIIIIOII 18 1'111127 !!!I"115 XDII,2t ITl 3,XOA,' 
II LCALL UIIET II !!J6131! UUI!! LDl 3.X"2' ,EXCLUSIVE Oil CCACI',rrtCl', 
21 1IIP1111 UII212 Nloe "AI' 2" 06131 e54'\2 STl 3,XOIITE" ,lItSUlT 1111 CIlC2), 
21 116U7 eeee72 JSII _ERIIET 21 06132 1 1 !I 0 III II "CV 1,3 'T"E CO~TENTS OF lCI UID 
22 LOOP 22 !/lUll! t372f11 lDDII 1,3 ,ACI AilE EXCHANGED, 
23 LCALL LLODP U 1'613' 11i12"''' MOVII 2,2 
U IIIP71 ell !!J 2112 Nioe MAp 2' 11161315 11112211 14Dvlll 11,1 
25 111"71 11161711 JIR -LLOOP 2!1 116136 12152'" "OV~ 101 
211 211 116U7 111321111 lDDR ~,,,, 

27 /XU 27 ~6U' II'lUIlI ISl xClRTE~ 
28 S!TUP ,EXCLUSIYE Oil CIlCl) TO 28 .6141 ""771 J~P XOR,2.3 
29 LCALL SnUL 29 116142 .111241112 J"P _XOII,' 
31 116"72 061!121'l~ ~loC "'''' 3111 '6143 ,1111",' xOIlTE04t I!J 
31 16073 1186167 JIR nET~L 31 '61" II II II UII XO~,'I II 
32 IIANDOM 'C-t) I~ CCACII. 32 ~6UI5 \77711. XM211 -21!J 
33 LCALL 'lUNG 
34 11IP7' 1!J61!J2f)2 NIOC MAP 
35 11l1li75 "'l1li1171 JaR _'RA~G 
38 .IP7. InUII ADC .,111 ,T",E CO"'PLI04ENT 0' 
37 CALL ,THIS RESULT S",OULD 
311 KORt ,EOUAL CIAC!), 
31 11611'77 '"U2I JSR XOII,I 
0 l1li111 tllllllll COM .,2 
41 "6\11 1411.14 IUB- 2,I,UR 
.2 ERIIOII 
'3 116112 '84402 JIR ,.2 'EIIROP .. 11611113 "111114"3 J~P ,.3 'NO EIIROR 
.5 LCALL EIIRET 
.11 fl611J4 '6112112 NIOC MAP 
'7 116\115 (!IUIl72 JIR _ERRET 
.11 LOOP ., LCALL LLOOP 
51 11611lt5 f611!21112 NIOC MAP 
!II "6\117 IIUIl7", JIR .LLOOP 
152 "611'" I!lIiIU36 J"P .7 



IU99 ~P~TS '~H~ "'PR'TS 
e1 21 
02 X7. SETI/P ,C(ACI) IS SET EQUAL TO ~2 IXVI 
03 LCAll SnUl 2J SETUP ,txrLUSIvE ap ALL 0~E5 

04 eli\46 06~202 NIOC "AP e. LOLL SUI.:L 
05 '61H P06067 JS~ 'SfT~L 25 P62e~ pOP'v. ~IOC MAP 
06 RAN~OM 'C(ACe), C(AC" AND CCACI) 06 ~62vl prM67 JS~ '5~ TLl 
07 lCALL FPA~G 07 ~62e2 1~23'~ AOCS v,~ 'TO ALL ONlS, T~E 
08 elil5' "6e202 Nloe MAP ee '6n3 126P00 ADC 101 ,RESULT S~OULD Rt 
e9 06151 006071 JS~ ,FRUG n CALL JALl lEROS, 
10 06152 105"'" ~OV 111,1 "liE EXCLUSIVE OR!D WIT~ I' XORA 
II CALL JT~E RESULT GOING TO AC2. II M2P' P0'7'5 JSII xnR.p 
12 XOll2 12 V62P~ 12770. HDS 100,SIR 
Il 06153 U.75. JSR XClR,' 13 ERROR 
I' '615' l!iIU' MOV 2,2,SIR I' 06206 U •• 02 JSR •• 2 'ERROR 
15 ERROR 15 ~62e7 U0A03 JMP ,.3 'NO EPROR 
16 06155 004.02 JSII .+2 'E~~OR 16 LCALL fRRtT 
17 061156 000403 JMP .+3 'NO ER~O~ 17 '621' eb02V2 NIOC MAP 
18 lCAll ERRET 18 ~6211 Vil6272 JeR HRREr 
U 1118157 060202 NIOC MAP 19 lOOP 
2111 0616111 U6072 JSR 'fRPET 20 LCALL lLCOP 
21 LOOP 21 V6212 P6P2P2 NIOC MAP 
22 lCALl LlOOP 22 P6213 ~~6V70 JSR 'LLOCP 
23 116161 e60202 NIOC MAP 23 
2. 116162 111\6070 JS~ 'LLOCP 2' nUl 
25 25 SETUP ,EXCLUSIVE OR All IERDS 
26 ,x8. 26 LCALL SfTUL 
27 SETUP ,C(ACr) IS SET TO T~E 27 11621' ebP202 NIOC MAP 
28 LCALL snUl 28 116215 U6067 JSR ,SEnL 
29 UI63 U~202 NIOC MAP 29 116216 I 027I!P SUBS P,II ,TO ALL IEROS, THE 
3 III U16' U6e67 JS~ 'SEHl 3~ 116217 126.00 SUB 1.1 '~ESULT SHOULD BE 
31 RANDOM ,COMPLIMENT OF CCACI), TH! 31 CALL ,ALL IE~OS IN C(ACI). 
32 LCALl FRA~G 32 XORA 
33 06U!! 060202 "IDC MAp 33 116221'1 P04671 JSR xO~,e 

3' 1116166 0"6071 JSR 'FRHG 3' 116221 107314 lDDS/iI 0,I,SZR 
35 06167 120000 COM 1,0 'RESULT OF A EXCLUSIVE OR 35 ERRO~ 

36 CALL 'SHOULD BE ALL IIITS 36 116222 e0UP2 JSR ,+2 IE~RO~ 

37 XOR2 ,SET (-I), 37 116223 pel!'P3 JMP .+3 'NO ERROR 
38 061711 0i1'737 JSR XOR,2 38 LCALl ERHT 
39 06171 15~et. COM/il 2,2,SZR 39 1'1622' V6P202 "Ioe MAP 
40 fUOII .0 P6225 006072 JSR 'E~RET 

'1 116172 01' .. 02 JSR ,+2 'ERROF '1 LOOP 
42 06173 l1li11403 JMP • +3 'NO ER~OR '2 LCALl LLOOp 
'3 lCALL ERRET '3 P6226 06P2112 NIOC MAP 
4. 06174 1160202 Nroc MAP 4A P6~27 p.0607e JSR 'LLOCP 
.5 06175 0116272 JSR 'fRRET 
.6 lOOP 
'7 LCAlL llOOP 
'8 "6176 060202 NIoe MAP 
.9 06177 006070 JSR 'LLOOp 



IIUI ,",PIITS 
'( 

IIIIU2 "PUS 
Ii It 
12 nlll ~ 12 All SETUP 'SAVE C"C2) rN C (ACIl. 
IS SflUP 'FO~" EXCLUSIVE OF FUNCTION 13 LCAll snUl •• LCALl .nUL 14 111I25e '6112112 IIIOC MAP 
'5 16230 161212 IoII0C M., 1!5 06258 PlHI'!'7 JSR .anu 
III 116231 .. 6187 J.II 'InUl 11& IUNOO~ "DO '~r ADO C(AC~) TO 
.7 RANDOM JIll CUCU. .7 LCALl FA_~G 
.1 LCALL FRANG as 1162117 P61212 Nroc MAP 
II 116U2 1116i! 21 2 NIOC "AP U P6260 !l1I,71 JSR 'FRA~G 
II II11U3 nll1l71 JIR .'U~G III P112el 1·5f1111! MOV 2,1 ,C(AC2). T~E VALUF IN 
It CALL ,CALL '~OTHER EXCLUIIYE 11 11111262 tlUPl! BuB 1,2 ,AC' SHOULD NOT BE 
12 1(0112 'OR fUNCTION SEYEN TIM!S. 12 (1111263 I un, ADD Il,a 'CHA~GED. 
13 I162U 184673 JIR XOR.II 13 "62U 1.11.1. SUII. 2, I , SIP 

'" CALL 'THE RESULT IHOULD IE-THE 14 EAROR 
lI5 XORA 'lAME AS THE FIRIT XORA Ie U265 "".'2 JSR •• a 'FRROR 
111 11&1135 '84611. JSR xOR,e III "62611 " ... 113 JMP ,.;' 'NO EIIRCR 
17 CALL 17 LCALL UIIET 
111 XDI" 18 11162117 1161212 NIOC "AP 
19 1161136 IUII!53 JSR XOR,. 19 111627~ Pl6f72 JIR '[RRET 
21 CALL 2111 LOO" 
21 XDRA 21 LCALL LLODP 
22 161137 .146112 JIR XOR,I 22 1116271 f611212 NIOC "A' 
U CALL 23 116272 !e1l17' JSII 'LLOCP 
24 XORA 24 
25 11624111 PUII51 JSR XOR,. 25 ,A2' 
26 CALL 211 lETUP 
27 XOIIA 27 lCAll SETUl 
211 16241 IIU6!!1 JSR XOR,I 28 "6273 f6lJ2e2 "'IOC ~AP 
29 CALL 29 111627· nUll, Jail 'St.T~L 
31 XOIIA 31 AAIIDO" 
U IIIU2 PU6.' JIll KDII,e 31 LCALL FIIANG 
32 CALL 32 tl6ne e 611 212 NIOC MAP 
:53 XORA 33 11627~ filii" JSR .FRHG 
34 1161143 1"6.11 J!lR XOR,I :,. "11277 Illflll ADC I,ll 
35 1614. UUU lUI_ 1,2,SlR 35 011311'111 12UIIJ ADD 1,111 
:36 EIIROII 36 06311 HUBI! INC 1,2 
n 1162.5 ,114.,2 JaR •• 2 ,E""011 37 116312 I.UI. IlJa_ 2, I ,IZII 
38 116ue 111184.3 J~P ,.:3 'NO E~II0" 38 !RROR 
n LCALL ERlln 39 "'6313 11'''·.'2 JIll ,.2 'EII~OR . , 116U7 B6112112 NIOC M'" •• 111631 • ''' ... 113 J~P •• 3 '110 EIIIIOII 
.1 1162511 reee72 Jill .ERllfT .1 LCALL ERIIET 
.2 LOOP 42 11163!!! 'l1li212 NIoe "A' 
.3 LCALL LLOOP .3 1!I63116 PlU72 Jill 'ERAt T 
•• 16251 "61'2112 NIOC MAP .. LOO' 
.5 162112 l1li6171 JIR 'LLDOP "5 LCALL LLCOP .. .6 11163" ,612112 NIOC ~AP 

.7 116253 IlIUI2 J~P Al 47 '6310 PIlIII!71 Jill 'LLOCP .., "62S • UI63!5 XOII.L. JMP XOII,. 



I01A3 "PRTS 101~4 ~POTS 

01 'A31 ~I 
02 SETUP 'INC~EMENT THE VALUE IN e~ ,.51 
03 LOLL SETUL e~ SETUP 'T~E .ANOOl< NUMRER IN 
0' A6311 e60202 NIOC MAP e. LCALL SETUL 
0S 116312 006067 HR 'SETLL es ~6361 V6V2~2 ~IOC .AP 
06 RAN~OM 'ACI AND ADD THAT VALUE 0~ "6H2 ~~~~67 JSR 'SETeL 
07 LCALL FlUNG 07 RANOO· ,C CACn IS INCREMENTEO VIA "INC" 
08 qt6313 060202 NIOC "A" 08 LCALL FRA~G 
eg 0631~ 006~71 JSR 'FRA~G 09 .6363 Vb.202 NIOC MAP 
II! ~6315 131.60 INCC 1,2 'TO C-I), THE RfSULT I" ~6~6' V~~071 JSo IFRHG 
II e6316 !02360 AOCCS 0.0 ,SHOULD BE THE ORIGIO~AL II 06365 115.0. I'C e.J ,AND OECRE14ENTEO VIA °AOO", 
12 06317 143060 AODC 2,e ,NUMBER, 12 .6366 1260V0 ADC 1.1 'THE FI~AL RESULT IN CCAC21 
13 06321' 106'\4 SUB" lIoI.SlR 13 ,,6367 137000 ADO I. j 'SHOULD BE EQUAL TO THE 
I' EIIRnA I' 0637' 175.00 INC 3.3 ,ORIGIONAL NU~BER IN CCACel, 
UI "6321 01iJ4402 JSR ,+2 ,ERROR 15 116371 137~0~ 'DO 1.3 
U 1Il6322 0eU03 JMP •• 3 1'10 ER~O" 16 06372 171d0P INC 3.2 
17 LCALL ERREr 17 (lt6~7~ 1330111'1 AOD 1.2 
18 1'16323 0b0202 NIOC MAP 18 0637' IfI"~0 INC 2,2 
19 06324 006e72 JSR 'ERAET 19 06375 133~0~ AOD 1.2 
21'1 LOOP 2~ 1'6~7~ 1~2'14 SUB. 2 ••• SZR 
2t LCALL LLOOP 21 EII~OR 

22 06325 060202 NIOC ~AP 2~ P6377 0~"02 JS~ ,_2 'ERROA 
23 06326 006070 JSR 'LLOOP 23 1'16'Ve 01'10'1'13 J~P ,.3 'NO E~ROR 
24 ,U' 2' LCALL UHT 
25 SETUP 'SAVE T~E CCACI) IN CCACel, 25 064et P6P202 NIOC "AP 
26 LCALL SnUL 26 06.02 006e72 JSR HIIIIET 
27 06327 ~6"'202 ~IOC ~AP 27 L~OP 

28 0633~ 006e67 JSR 'SETUL 28 LCALL LlOOP 
29 RANDO~ " ·AOO"" I~ST"UCTION SHOULD 29 06'03 Pbl'l202 NIOC ~AP 

30 LOLL FRANG 30 P6'~' U6070 JSR 'LLOOP 
31 06331 0b0202 ~IOC ~AP 

32 "6332 006071 J8R "RA~G 
33 0633~ 12121211 MCVZ 1,1'1 ,NOT CHANGE THE VALUE OF 
34 U33~ 127200 AOOII 101 "HE AC, 
3S 1116335 127200 AOOII 111 
38 "6336 127201'1 AOOO Io! 
37 '"6337 127211J0 ADD" 101 
38 I16JU 1272011 AOOR 101 
39 ",e3~1 1272011 AOOA 101 
41" 1163~2 127200 AOOO l.t 
~I 06343 127200 ADDR 1.1 
~2 063~~ 127201'1 AOOA I tI 
AJ 06,..!! 1272011 ADOR I" 
H 063~e 127200 AOOII I" 
45 06347 127200 AOOR I" 
46 (1163~1'I 127200 AOOR 101 
~7 1Il635 I 127201'1 AOOA 1 tI 
48 1!163!52 106~54 SUBO'" 1Il,!,SlR 
'9 ERROA 
51'1 1!16353 UHfl2 JS~ , .. 2 ,EUOR 
51 0S35' "!DUe3 JMP ,+3 '1110 ERROR 
n LCALL ERRET 
53 fH5355 060202 NIOC MAP 
15' ,,6356 "''''61'172 JaR 'fRIIET 
55 LOOP 
56 LCALL LLOOP 
157 06357 ~6"'202 NIOC MAP 
n 1'16361'1 006070 JSR 'LLOOP 



11111115 ~PRT8 101PI> ~PRTS 
II el 
12 ,UI !2 1481 
.3 SETUP 'THE SU~ nF ACe_I IS 13 SfTllP ,AcO TEST, .. LCALL SETUL r. LCALL SFTl'L 
I!I 86",5 1161212 toIIOC IOAP r~ ~6"8 P0021'12 ~IOC MAP 
U n'llS 0IIl6067 JaR nETUL r6 ~6,"7 IIIIG&.67 J!A 'SETLL 
.7 RANDO" ,CHEC~ED wITH TME SIMULATED f7 AANOO~ 
III LCALL FRANG .~ LCALL fAA"G 
III "6'"7 PJ602112 I;Ioe ",P e9 0645~ nr202 "IOC "AP 
III! 11641111 fl II 6" I JaR .'RA~G I" PII'!i1 PllJllr 71 J!A 'FRA~G 
II '15'11 Issue MOY 1,3 !SUM. II 1116'52 1r,2!i2111 Sl8ZL 2.2 ,. (+1) 
12 11641' 117111' ADD 11,3 12 1116'e3 leI3"" Meya 2.2 '·('11'0 
13 illS' 13 115U32 STA 3.ADDTEM 'SUM VIA lDD INSTRUCTION. 13 IIIIS'5' leUII. NEG 2.2 '·1177.1'" 
I' 1111414 13llJl1fl ULI MOY 1,2 I' 1116455 1'371111 1"DS 2., ,S1YE HIG~ ORDER 8 8ITS. 
15 CALL 15 ~1S'56 11532111 MCYZS 0.1 'SA"E 8 BITS TO CCAClIL. 
lIS flUI5 '''637 J811 XOR.L ,sIMULATE THE ADD YIA lIS 1116'57 1~3t1l1! ADDL 0,P '''OVE C(AC'" LEFT vu 
17 IIUl6 IUII2. At;DZL 2,II,SZR 'EXCL~SIVE OR. CC1C2'. 17 1116'61' 1I!3t1!lll 1DDL 111.111 ,ADD SHIFT. 
U 1115417 UI775 J~P A6L ,RIPPLE C1RRY,CCACI,.RESULT. 18 '6'61 111131"11 1DDL e,1II 
19 164211 12 .. 25 LOA .,lDDTEM 19 "6.e2 tllI31811 1DDL "'~ 2111 IIIU21 122.U' SU8011 1,Il,SlIt 21!1 1116'63 11116.14 SUBOII II,I,SZA 
2t ERRDR 21 ERROR 
22 1IJ6'22 1I.,.fl2 JIll .+2 ,ERIIOII 22 1116'6' ~1II""2 JIR ,+2 ,fUOII 
23 BU23 1IB84'3 J~P .+3 ,NO ERRDII 23 ~6'6!! , 11184 n J"P •• 3 '~O ERROR 
U LCALL EIIRET 2' LeALL URfT 
2!1 116'2' 061l2fl2 NIOC ~l" 25 "6.ee lI!6fl21!2 NIoe "AP 
2S IIIU211 PIISl72 JSA _rRIIET 26 "6'67 USf!72 JIll fEARET 
27 LOOP 27 LOOP 
28 LCALL LLODP 28 LCALL LLOOP 
29 116'26 IlU21J2 NIOC M" 29 I!IS'7~ P6eU2 NIoe MAP 
311 IIU27 U8e7B JSII 'LLOOl' 31'1 Pl6'71 PlSB7. JSA 'LLOCP 
31 31 
32 '411 
33 SETUP ,ADDITION OF NEGATED 
U LCALL SETl'L 
3!! IIU311 P602e2 NIOC ~1P 
3S IIU31 ee6eS7 Jail .!nUl 
37 RANDO" 'NUMBERS SHOULD PItODUCE 
38 LClLL FRANG 
30 1116432 11161112"2 NIoe MAP 
'11 1!18'33 PIIlSe'1 JSR "AA~G 
·11 IIIU3' 11111 .. " NEGO 11,2 ,ZERO AND A CARRY. 
'2 PlU3!! 1'3284 ADDR 2,Il,SZIl 
.3 ERRDR 
•• "6'311 II111UII2 JSR .+2 ,ERROR 
45 fl6'37 nUII3 J~P •• 3 ,NO ERROR 
.S LC1lL "RRET ., 06"" m60202 NIDC ~AP 
U .6UI fil6e72 J!R _ERIIET 
.; LOOP 
ell! LC1LL LLOOP 
U 1116"2 P.6f12112 ~IDC MAP 
112 116"3 resm" JSR 'LLODP 
53 
e. 06'" ilium I HOV m,Il,SKp 
55 III 6" !! 177777 ADDTEMI -\ 



IIIIP7 ~PATS 101~~ ,PATS 
IIJI 01 
02 '-2 ,6"2, 
23 P6'72 101201 ~Ov 11!.0.S~P eJ SFT"" ,TAKE T~f SQUARE PDOT 
11)' 1116'73 177.11111) ~"III' ·.00 e. LCALL SFTUl 
II!! ,.RII e~ ~6'15 ~6~2~2 ~IOC ~AP 

e6 SETUP 'T~E OR!GIONAL CONTENTS OF ~~ 1116~1~ P"~~67 JSA oSETLL 
e, LeAlL SETUL 07 RANDO" ,nF A ~lIMRtQ. THE SQUAPE 
18 ~6'" f6(112U ~IOC MAP ee LCALL FAANG 
e9 116"!! fillies, JSR _SETLL 11)9 1116517 P~P202 ~IOC MAP 
III RANDO" ,ACI. aITS e.7 ARE SQUAQEO I~ 111652~ r06~71 JSR OFRUG 
11 LCAlL FAANG 11 CALL ,AonT OF THE REBUl T SQUARED 
12 1111',11 AII1!I202 NIoe MAP 12 S~AT 'S~OUlD AE THE SAME AS TIiE 
U ",11'77 1111111"1 JSR 'FR'~G 13 "'1I~21 Vi,"65 JSR SQRT. 
I· ~6!5f11'1 0311773 LOA 2.M.2P 'VIA ~ULTIPLY. THE SQUAAE I' 0652' 1~!5P6(11 "OVC 0.1 ,nRIGIO~AL AOOT. 
III 1!1615fl U3711111J A~OS 1,2 ,AOOT OF THE PRODUCT SHOULD 15 (116523 13\060 Move 1,2 
16 1'11151112 1'1500111 MOV 2.1 ,EQUAL THE ORIGIONAL. 16 CAU 
l' CALL 17 .MPVU 
18 .MpyU 'SEE SYSTEM AEFFERANCE 18 06~241 P0"33 JSA MPYIJ 
19 1116513 11III'~5~ JSR MPYU 19 ~6!12!1 1212'flP MOV 1.0 
211 I!'IS!IU 12telill ~OY 1,11 ,MANU_L FOR FU~THER INFORMATIO~ 2" CALL 'SQUARED NO. TAKE !!OOT. 
21 CALL ,ON MULTIPLy/SD ROOT 21 S~ 

22 SQ!!T ,PROGIIA"'8. 22 "'6526 P044'V JSII SQ. 
23 U!!'5 U4!1"l JSR SQliT. 23 P6~27 11271' SUBSII a.2,SZR 
24 U5 I/! II llUU SUBII 0,:I,SIR 24 tRAOR 
215 EIIROA 25 06!!3'" PU.'2 JSA .+2 'EARO~ 
211 0611111' 011JUIIJ2 JSA .+2 ,ERAOII 26 P6531 nun JMP .+3 'NO EPR!"R 
2' 1116!!1'" Pilun J~P .+3 'NO EIIROII 27 LeALL EPRET 
28 LCALL !RAfT 28 "'6532 ~602"2 IIIIOC MAP 
29 1'6511 ~6B21i12 NIDe MAP 29 "'61133 ~1iI6r72 Jsr> _f.RAfT 
:Sill Pllleu U15e72 JaR _ERRET 3e LOD" 
31 LOOP 31 LCALL LLOOP 
32 LCALL LLOOP 3' 136153' (1111"'21112 NIoe MAP 
33 1!I1I!l13 P60202 NIDe MAP 33 "'653~ p~ee,,,, JSR oLL!lOP 
U 1'11551· 011117111 JaR _LLOOP 



I III 1119 ~~RT8 1I'Ille .PQTS 
et 01 
U ,ARS. 22 ~65!57 1~2.6P ~'YU' S~8C ~.(II ,C(ACII<C(AC21 
n SETUP ,FIND SOU ARE ROOT VIA 23 "'656~ p54411 /lPYAI STA ] •• CPP3 ,RESULT IN ACIII.ACI, 
". LCALL SETUL 04 ~6561 ~34.11 LDA 3 .. C82" 'SEE SYSTEM REFFE"ANCE 
IS 1165S6 !U212 NIOC "AP 05 065e2 12520] ,C899, MOV" 1.1.5,,"C 'MANUAL FOR FURTH!R 
15 fle!537 Pleee7 JSR 'SET~L ee "65~3 10url ~OV" .,'.SKP , I~FO""ATlON, 
17 IUNDO" ,DIFFIRENT SUBROUTINES, t7 0656. 1.]22, AODlR 2.e 
IS LCALL PRANG n 0656~ 175 ••• I'C 3.3.SlR 
19 f0611.", ",6fl2ll2 I.rDC "AP n A656e 00077. J"P ,C899 
If! IeUI nee71 JU "RA~G 10 06567 125260 "CVCR 1,1 
tI 1!!65.2 1"11118 MOV 2,0 II ~657(11 "02."'1 J"P ',C~~] 
t2 CALL \2 fl6571 PlllfleQIll ,CB~]' 0 
U aGRT I] fle572 1777e0 ,C821, -Zfl 
14 165.n llIII .. o4, JaR SQRT, 14 
15 1165 •• Ulleell MOV I, I ,SAVE FIRST RESULT IN ACI 15 11657] 102.'0 DIVI. a~B I. iii ,C(ACe'.C(ACII/CCACZI, 
t6 .611.5 I "tIllIlI MV 2,111 16 1657. IU775 DIVU. STA s.,eer] ,ACIl-RE"AINDER 
11 CALL 17 !!Ie57!! flU775 LeA S"CUfl ,At I-QUOT lENT 
til st: ,RESULT IN ACI, te 116576 1211\211 HOHL 1.1 ,SEE ~YSTEH REFFERANCE 
t9 165.6 U .. ,I1I JSR SQ, 19 1'16577 111l1l, ,CC.I. MOVL I" , .. ANUAL, 
2fI .eU7 116714 SUBS. III.I.SIR 21 U61lPl 1.2412 Iii I. :!.f1.SlC 
2t £RROR 2\ 0e~01 1.24011 aUB 2.111 
22 1165511 11""2 JIll ,.2 ,ERRDP 22 0e60? 1251"l' MOVL 1.1 
2S 116551 nUll J"P ,.3 'NO EPROII 2] pe~r3 175.'" I~C S,l,SIR 
U LULL EIIUT 2' 0e60· U1I77] J~P ,ctll8 
1211 1611112 1l6~212 NIDe "A, 25 16e~~ 00276. J"' ',car] 
28 16553 uell72 JIR 'ERIIET 26 
27 LOOP 
28 LCAI.L !.LOOP 
29 16554 e6 II 212 NIOC "AP 
311 11655!! f!lllee711 JSR 'LLOOP 
31 165116 nU55 JI'P AU 



IUtl "P~TS 
~ 

11Il1!2 "P~TS 
II III I 
112 1116&1111 '154'23 SQIIT,. STA 3,SO,S3 .. e2 A~4' SETUP 'T~E CO~TE~TS OF AC2 IS 
13 B116e, 1211152111 SUBlL 1,1 'FI~D SQ ROOT OF C(ACIII), 03 LCHL snul .. f&ell U51211 MOVlL 1,3 ,SEE THE SYSTEM REFFEI/ANCE 114 "'6~33 V61'121'12 ~JOC MAP 
III l!!1I~1I 122422 SUIl "f,Sle ,HA~UAL. ... III 5 ~6634 VIll6~67 JSR .s~nl 
l1li 86612 16'UI ACO 3,I,SI(P ,IIESULT IN ACIIl, 1Il~ A~4LI RANDO" ,nIYIOED I~TO ACIll-I. . , 116613 121221 HOVZII I,I,SKP 'At! DESTROYEO • Ill' LCALl FRA~G 
filS fl66U fJ81177!! J"" ,_3 U 06635 1'1602'2 fIIIOC MAP 
III f116111!! .. UU J"p ng,S3 19 06636 felle71 JSR .FRA~G 

UJ II! P6~3' "flel'l3 SU 0,OAcr 
II 11561 II ,11"13 SQ,I SU 3,IQ,S3 11 1066. III e"5P3 aTl I,OAC! 
12 1161117 17114111 SUB 3,3 ,fIND SQ ROOT OF C(Aca). 12 111611.\ ,s1ll5r3 alA 2, OAC2 
13 868U ,154412 STA 3,aQTf" ,SAME RESULT AS PREVIOUS 13 10166'2 \'2432 SIJBZ" 2,',SlC ,TMIS RESULT ~ULTIPLIEO 
I' 1'81121 182112:5 Aoel 3,II,SNC ,TEST BUT COOE IS 14 11166'3 011"'2 J"P AR4L 'BY AC2 SHOULD PRODUCE 
III BII&22 .. 1114011 JHP SQ1 ,OlffIRfNT. III CALL ,TMf CRIGIO~AL ~UHBERS. 
III 1'11823 '" 84117 ISZ 'QTE~ 16 ,ClvU 
17 11682' 1'1114111& lSZ SQTn 17 1Il1l~" PU'311l JSR OIVU 
11 168U 13.41111 LOA 3,SQTEM ,IIESULT ~ILL 8E IN Ace, I! CALL 
It IIl8&U 111177~ JI4P ,_5 19 .~PYA 
21 IIlt11!' 18121111 SUI 140VII 3,11 213 '6ft.!! 00'713 JSR MPYA 
21 11663111 IIIUIJt JHP nlil,53 21 '116.6 93 •• 711 LOA 3.0AC~ 
22 22 11166.7 Ib6.U SUB" 2,3.SZ~ 
23 flII63 I III II 1IIf11 SIiI,53 I a 23 ERROR ,AC2 CIUNGED' 
24 '611U !III 11111 SQTEIoII III 24 flII65P1 11111 .. 02 JSR ,.2 'ERIIOII 

25 '6651 UfI''13 J~P ,.3 'NO ERIIC!R 
26 LCALL tIIRET 
27 .6&52 P6112.2 I<IOe MAP 
2e 11166n 111111'2 JSR 'ERRET 
29 1!J6fU nu67 LOA 3,OACI 
3111 116658 136714 s~as'" 1,3,UR 
31 ERROR 'Atl CHANGED, 
32 116656 11111,,'2 JIIR ,.2 'EIIIIOII 
33 '6657 elillI4lJ3 JMP ,.3 'NO EIIROR 
3. LeALL ERRET 
35 1'1666 III ,6.2112 "IIoe HAP 
36 I"6H\ '06P'2 JSR '!IIIIET 
3' 1Il61'62 e:su60 LDA :s,OACII 
38 "'6663 !l67,. SUBStio 1,3,SZR 
39 EIIROII ,ACPI CHAfliGED, 
.111 11666' """"2 JSR ,.2 ,EIIIIOII 
'1 1'166611 .11111403 J"P ,.3 '''0 E""OII 
'2 LCALL EIIIIET 
'3 11111666 '6IIJ2f1~ -"IIoe MAP .. "'6667 f116072 JSII .~A"E T 
.5 LOOP 
.e LCALL LLOOP ., P6e,~ ,6P2112 ~IOC ~AP 
.8 1'16671 n&e7, JSR .LLOOP 



11113 "PATS lUI' ~P~TS 
III 01 
f2 ,AA5. ~2 ,AAII. 
13 SfTUP ,liSE INC TO FO~M 03 SETUP 'USE THf INCP I~STAUCTION .. LClLL SnUL ,. LriLL SEll'l 
85 16672 116111282 ~IOC ".P 05 11167111 Pb"'2~2 ~IoC MAP 
U (16673 pe6e67 JIA nET~L e8 II'l,7\7 nlle67 J~~ '~fTLL 
87 8667' 15U'1I SUBO 2,2 ,TI4E NU"BEA I 77'1I1!I 07 !1I1172~ 126.2~ SUBl I II 'TO FCP~ THE ~u"a!A 
Ie 1161175 IUSa. INCL 2,2,SZR liN AC I AND •• e IN AC2. eR "'11721 125111116 I~C~ III,SE! '177'~ •• THIS NUMBEP 
III 11667f1 tlll;l!, I~CL 2,2,SZR r9 "'6722 I 256PJ6 I~C~ ItI,Sfl 'CO"PlI~ENTED AND SWAPPED 
III fl6677 till'''. INCL 2,2,Slll III "'6723 12561111 I~CP ItI,Sfl 'SrO~LD PE THE SAME 
It 1!'67 I!! III 1515 .. INCL 2,2,SZP II 111672' t25 II 1116 I'C" 1",SEl '~U~8E~. 
12 16701 1111507 INCL 2,2,salol /THE "SaN/SlR" SHOULD 12 11672!! t25U6 I~CP III,SEl 'THE ·SEl" S140llLD NUU 
U 16712 111111117 INCL 2,2,SBN ,NOT CAUSE A SKIP. 13 "'1I72e !25UII I~CP 11I,5E7 ,CAUSE A SKIP, 
I' 116713 1515117 I~CL 2,2,S8N I' 116727 t25U6 I-CII I, I ,SEl 
IS !III 714 1.11787 I~CS 2 II, S8N 15 111673~ 12561111 I~CII 11I,IEl 
It! 111171!! 1514117 I-C 2,2,SIIH t6 116731 1303" CO"5 1,2,Sl~ 
U' 11111811 IIIUII8 INC 2,2 17 06732 13271' Suas. 1,2,SlR 
II 1!'6187 133I!1U &00'" 1,2,1Z1I \8 EUOA 
Ie EIIROR 19 11111733 flll"12 JIll ,.2 'fA~O~ 
II 1671" 1111""2 JIR ,.2 'EAROR 2'" 01173' llilIJU3 J"P ,.~ 'WO E~R~~ 
21 l!6711 l!!iIun J"P ,.3 '''0 ERROR 21 LCALL EPAET 
22 LCAlL ERIIEf 2~ P1I73!! "6"21!1~ "IOC MAP 
23 1111712 116821112 ~IOC "AlII 23 11111735 peee72 JSR .ERIIET 
2' 116713 BIIlee72 JSA .ERRET 2' LOO" 
2!! LOO" 25 LCALL LLCOP 
28 LCALL LLODP 25 (16737 P61!12 III 2 NIOC "AI' 
27 11171' (1)6112112 Nloe MAP 27 IJII"P Ullr7~ JSII 'LLOCP 
II 16715 1'116e711 JSII 'LLOOP 28 (16"1 1110,ue JMP ,.e 

29 "6742 11'110'"'' OACI'l, II 
30 '117.3 V0f1P0l' OAC \I II 
31 ~1I7" ~"I".PlP OAC2. II 
32 "674e rllflll!3 "PYAL. J"P MPYA 

'. 



lUI!! ~PRTS ~llb ~P~T5 

et VI ~7~1· rb92~~ NIOC ~AP 

n IIR7. 02 ~7~17 V~'M72 JS~ '~R~~T 

03 SETUP ,1.ee •• NEGATED IS e~ P7v,r 12~4~7 NEG t,l,S~~ 

U LCALL SfTl'L I. E~ROR 

e5 '1117411 '6021'12 ~IOC MAP V!I ~7r21 ~~44~2 JSA ,_2 ,ERROA 
III 1/1117.7 nllell7 JSII 'SETLL ~6 P7v2~ V~~4P3 JfIiIP •• 3 'NO EPROP 
e7 1!167 5 11' 102625 SUBIR e,e,SNR 'STIll IrUI!., 1'7 LCALL ERH T 
18 ERROR e8 ~7P23 v6g!2P-2 NIOC ~Ap 

eo 11111151 104.,112 JSR ,'2 'ERROP eo 117"2' V~6e72 J5R ,e ~RE T 
1111 1/1117112 UI!JU3 JMP ,,3 ,'lO ERROR III "'7Pl/!' 10114U Su8* ~ rI, SZR 
11 LCALL EAREf II ERR"A 
12 1'111753 11602112 "IOC MAP 12 P7P211 0~44"'2 JeR ,'2 'ERROR 
13 1'1675' 0liJ15f72 Jell 'ERRET 13 Pl7 P27 "'~"4V3 J"P ,_J ,'lO ERROR 
14 !!I67SS 114.11111 NEG 1!J,1,SEZ 'C (CAPAy)-1!J I' LCALL t'RHT 
IS ERROR 15 "'7V3~ "'O02~2 'lIOC MAP 
III "117511 "'114412 JSR ,'2 ,ERROR 16 f117 PI 3 I '011072 JSR HRRET 
17 1/167117 IIBUlIl3 J"P ,,3 ,NO ERROR 17 LOOP 
II LCALL URET 18 LCALL LLCOp 
19 "1171111 060202 "IOC MAP 10 1117P132 P.CPl211l2 .. IOC MAP 
211 11111761 Ulle72 JSR .ERRET 2t" 07v33 ",elle7, JeR 'LLOCP 
21 1111762 12'~12 NEG l,l,nc 21 
2l! E~ROR 

23 11117113 1044112 JeR ,_2 'ERROII 
24 116764 PIIIU!!3 J"P ,+3 'NO ERROR 
211 LCALL EII~ET 
26 "6765 .61l21'12 NIOC "AP 
27 1167611 I'IIMI'I72 JIIR 'ERRET 
211 1111767 12441\3 NEGC 1. I, IINC ,C(CARRY)-l 
29 ERROR 
311 1111771/1 111144112 Jail ,'2 ,EIIROII 
31 1111771 nll'03 J"P ,,3 ,NO EIIRt'R 
n LCALL UHT 
33 l!II772 f61l2011 ~IOC "AI' 
3d C!II\773 USII72 Jell 'ERIIET 
35 11877· 12"1!7 NEG 1,I,SBN 
311 ERROR 
37 1111I77!! II "44 I'l 2 JSR ,'2 ,ERIIOII 
311 118776 111111141'13 J"P ,'3 'NO EIIROR 
39 LCALL ORET 
.e lUI 777 1168202 NIOC "AP 
'1 Il71!J1l0 U8072 Jail _F.RRET 
.2 " .. 1 1241.115 N!GC 1", SNR ,C(O-'PPIIIIlIll 
.3 EAROR 
•• e7111112 llil'U2 JSII ,,2 'E"ROF 
.5 1117"1113 011"""3 J"P ,,3 'NO ERROR 
.-8 LCALL URET ., '7.04 161121'12 .. IOC MAP 

." 1171'1111 ell II e72 JSR .ERRET 

.0 117"11 124'-115 NEGC 1,I,SNA 
IIIl ERROR 
&l 111711117 eeulI2 JeR ,,2 'ERROR 
112 1117111,111 1111114\113 J"P ,'3 'NO EIIROR 
113 LCALL ERRET 
5' PJ71!1l UI!2I2 'HOC MAP 
55 07,12 .1111172 Jell 'ERIIET 
511 117013 1244"7 N!G l.i,SSH 
117 ERRnR 
58 11171'114 "44 I!J 2 JSII ,,2 ,ERRO" 
till 11171115 uun J"P ,,3 ,NO ERROR 
8. LCALL EIIRET 



10117 "PRTS ~1\8 ~PRTS 

21 ,lR81 VI V7IV~ V~V2.? qOC "lP 
n SETUP 'NEGATI~N OF ZERO e,- ~7'.~' P~~U7~ J~R .r;~gET 

03 LCALL SnUL 0~ 07'V7 13V7~" '~GS I ,2, Sl~ 
U "'7"'3" ",6"21112 NIOC ~AP 0" "ORnR 
e!'l 07P3~ "~6067 Jail nETyL 2!5 P7'1'" PP"'~2 J~R ,-2 'fRRO~ 
V6 "7"'36 1112.'", SUeD 0,1'1 ,St<OULD PROOUCE ZEIIO 06 "'7111 P~""03 J'P ,.3 "0 ERROR 
07 1'17"37 1110762 NEGCS iI,P,SIC lAND. tUllY, 07 LCALL ERfiET 
08 ERROR 08 P7112 POP_"'2 ,IOC M1P 
n 07,." P044"'2 J5R ,+2 HIIROR 29 P711J V06e72 JSR 'ERR .. T 
U 1117"'.1 20"'03 J"P ,+3 'NO ERRfIR 10 L~OP 

11 LCALL ERIiET 11 LCALL LLCOP 
12 "'7042 .. 6P202 NIOC MAP 1'- 07\1" VO~202 -IOC MAP 
13 07U3 206272 JaR '[RRET 13 P7115 P~6P7~ JSR 'LLOOP 
l' ~704" l~e762 NEGCS e,e,Slt 
l!i ERROR 
16 1171'.!! ,04.02 JSR ,+2 '[IIIIOR 
17 11,,,,.6 e~0.03 J"P ,+3 'NO EIIIIIlII 
18 LCALL ERIIET 
19 117,.7 1'6"'202 NIOC MAi> 
20 07'5111 006272 JSR 'ERRET 
at I1I7C!'51 100706 NEGS "', 1', SEl 
22 E"RIlR 
23 07"'52 00 .. 02 JSR ,+2 'EIIIIOII 
2' 0"53 01l~'03 JMp ,+3 'NO E~IIOIl 
25 LCALL ~IIRET 
26 0"&4 060202 ~IOC ,up 
27 ~7~5~ 1'06072 JSII 'ERQET 
28 07P5~ U~706 NEGS ~,,,,SEl 

29 [DIIOII 
3111 ""57 U4"~2 JS~ ,+2 'ERROII 
31 07"6~ 0011403 J~P ,+3 'NO [RRIlR 
32 LCALL EfllIET 
33 07e61 060202 NIOC MAP 
3' fl7062 V06072 JSR .[IIIIET 
35 "7P113 1005'" t;[GOL ... ,e,SIIl 
36 EIIROR 
37 07"6" 004402 Jell ,+2 'EIIROR 
38 ""615 0"0403 JMp ,+3 ,NO EIIROR 
39 LCALL EIIHT 
40 1171'66 060202 NIOC MAP 
'1 1'7"67 006072 JSR 'ERDtT 
'2 07'7~ 100'11'3 NEG ",0,SNt 
.3 ERROR 

•• Pl7 III 7 I 21'4402 JaR ,+2 'ERROII 
.5 07072 e00'Ql3 J~p ,+3 'NO EIIROII 
.6 LCALL EII~ET 
.7 0707~ 06021112 NIOC MAP 
48 ~7"7" U6e12 JSII '[R"ET 
49 1'17P7~ 1~064' NEGOR ",f,SlR 
&0 EIIROII 
51 071'76 P~"02 JSR ,+2 'ERRO~ 
52 07~77 "0111"3 JMP ,+3 'NO EIIRIlII 
53 LCALL ERIiET 
5' .,,7 Ie" ~6"2"'2 NIOC MAP 
55 07101 00~e72 JSR '[HRET 
56 "'102 10470. NE&S 0,I,Slil 
57 E"1I0R 
58 07U3 P~"02 JSR ,+2 '[RROD 
59 07104 1'0".03 J~P ,+3 'NO E~II!l1l 
6111 LC1LL ERHT 



10119 ~P~TS 1~12P _P~TS 

01 VI 
02 IlR91 V2 .. Rill 
e3 SETUP IC(ACI).0+C(AC0) SHOULD ~J SFTIJP IrO"P1Y"f"T AND I"C~EMf"T 
04 LC ALL SE TlIL ed LOLL 8FT UL 
05 ~11l~ P6~202 NIOC MAP 05 ·,155 ~6P2·~ ~IOC MAP 
06 01!ll 006061 JSR _SETUL 2~ ~1'~~ .0~V~7 JS~ 'SETlL 
~7 RAN!\OM IPLACE AC~ IN ACI. SEE H ~'N~O· IS~OULD ~E T~E SAME AS 
e8 LCALL FR'~G e~ LCALL ~~'''G 
09 0112C'1 V60202 NIOC MAP 09 .,151 ~b~2P2 -IOC MAP 
10 01121 0~6071 JSR _FR'~G I~ ."6~ V0~OI HR OFRHG 
11 0712:1 0'P!620 STA 0, OACIII II .'I~1 11.4·V ~fG 0.2 I ~~r,A TE 
12 07123 1112.00 SUB 2,2 ISYSTEM REFFERANCE MANUAL 12 .7, 62 '''4000 ceM 0.1 
13 CALL IFOR FURTHER INFORMATION. I~ ·7H~ ,254.0 I~C 1.1 
14 1'1124 00'621 JSR MPYAL Id 07 '.~' \ 320 \4 SLB" 1.2.SZR 
15 flll2!! 03.615 LOA 3,OAC0 15 ERROR 
16 01126 166.1. SUB'" 3d,SlR I~ 0116~ 000'02 JSR .+2 JFRROP 
11 ERROR 11 01166 P0P4P3 JMP .+3 INO EPROR 
U 07127 004.02 J8R ,.2 IERROP IR LCALL ER~ET 

19 P1131'! UIIJ'~3 J~P •• 3 1"10 ERROR 19 ~7167 ~6~211J2 ~IOC MAP 
2B LCALL ERRET 21'1 P717~ r~6e72 JeR fERRET 
21 07131 p602C'12 .. IOC MAP 21 LOOP 
2~ .713:1 n6e72 JeR 'ERP~ T 2~ LCALL LLO~P 

23 LOOP 23 P1111 p002~2 NIOC MAP 
24 LOLL LLOOP 24 ·717~ n6~70 JeR HLOOP 
25 07133 06~211J2 NIOC ~AP 25 
26 07134 006070 JSR 'LLOCP 26 IARI21 
27 21 SETUP IT~ST CO~ LEfT AND RIG~T. 

2B I ARUI 28 LOLL SETUL 
29 SETUP ITEST -COM/INC- SWA~PED. 29 ~117~ P6~n2 ..IOC ~AP 

30 LCALL SETUL 30 ~7174 P~b0~1 JSR _SETLL 
31 ~1135 U0202 NIOC MAP 31 RAN~OM 

l2 07136 '06067 JSR -SETUL 3~ LCALL FRANG 
33 '"7131 10230V1 AOCS 0,,. 33 1'17115 P.602'"2 .. IOC MAP 
3' P714~ 11l570!! INCS I'd ,SNR 3d "711~ U6V71 JSR _FRHG 
35 07141 1303U COMS 1,2,SZR 3~ ~7177 1101VP COML 1'1,2 
38 .. 7142 145705 INCS 2,\,8110 11 36 0n0~ 1.4260 COMC~ 2,\ 
37 1'7\43 1243'6 COMOS I,I,SEI 37 0nPI 1067 \4 SuBS/tI 0,I,SIR 
38 1'171" 131707 I~CS 1,2,S8N 38 E~ROR 

39 011'~ 1!i03U CO,",! 2,2,SZIl 39 "nV·2 P~4'02 JSR .+2 IfRROR 
40 07146 15170. INCS 2,2,SI" '1'1 ~72~3 V""'4V3 J"P .+3 INO ERROR 
41 ERROR 41 LCALL E~H T 
42 1'17147 e04.02 JSR ,+2 IEIIROR .~ '72,., 0b0202 "IOC MAP 
.3 1'17150 e0U03 JMP .+3 INO ERRrR 4J .720~ P0M72 J!R 'ERIIE T .. LCALL ERRET 0'0 LOOP 
.~ 07151 P60202 .. IOC MAP '5 LCALL LLCOP 
46 ,"7152 P06072 JSR 'ER~ET .~ ·72~~ Pb02P2 .. IOC MAP 
4' LOOP 47 ·7207 P06V70 JS~ 'LLOOP 
.~ LCALL LLCOP 
.9 P11!3 ~6~2'"2 NIOC MAP 
50 ~7154 006070 JSR 'LLOCP 



1.121 """TS 1111122 "PIITS 
II et 
n ,Ull. n , ARiel 
113 SETUP ,Fo"" T~E PARITV OF In snup '~I~C TE~T Of A~D III~MT. .. lCAll nYUl 1!4 leAll SEll'l 
15 11721" e6112l!l2 NloC "AI' r!i pnH VbV2V2 qoC ~AP 
16 117211 PB6r67 JSA 'sETLl 116 ron6!" rilef67 J~II 'SETlL 
.7 1I72U 1!!'lIeU MOVZ 11,1 ,CCAC') IN DIFFIRENT 07 AA~Do~ .1 117213 17611'" ADC 3,~ 'RDUTINES. CHEC~ THAT U lCAll fIlA'G 
II!I .721. 117PBIII ADD II,~ ,THE IIESUlTS .IIE EQU'l, 119 Pl7261 '6'212 "'loC ~'P 
III 1172111 1II!7"_ ANDS 3,II,SZR 1111 "'7262 n6f71 JSII 'FAA~G 

11 117218 ""'.7711 J"P •• ~ II "7U3 13U_" "ovo 1,2 
12 "217 lIII2668 SUBCA 11,1 "avE PAUT\' IN BtT II. 12 111726- 036". Holl 11,2 
l! .,2211 176ue SUezR 3.3 13 '726!! 11!7.11I1!' A~D 111.1 
1. 117221 t21110:Z 140Vl I rl, SZC 14 "7U6 \1111111" HeVl 2,2 
Sli .7222 UUU I"C .,e 'BIT III ~Ill CDNTAIN III .7267 1·11." SLB" 'l,1,8ZI1 
16 17223 l7l1n. MOVZR 3,3,SlA 'THE PUITY. 16 ~IIADII 

17 111722. 1111117711 JI4P .-3 17 Pl727" ,1Il·."2 JSII •• 2 'EIIIIO~ 
IS 1722S IIS211. MOVA 1,3 'CHEC~ TO SEE I' elTs 18 117271 '1'1114.3 J~P ,.3 'NO EIIA!!II 
11 117226 113812 ADD" lI,e,szc ,ARE LI~E, 19 lCAll EII~FT 

211 EAROR 2IJ "7272 '611'2"2 ~IOC ..... 
21 "227 IIlIIUII2 JSA .+2 'ERAOR 21 07273 P116r72 JSA I£RlltT 
22 "72311 l1li114113 J"P ,+3 'NO EIIROR 22 LOOP 
23 LC.lL EARET 23 LeAll lLOOP 
2- l'7231 UII!202 !.IIOC 1441' 24 "727. p.61'2f!2 NIOC ..... 
2!1 17232 0115072 JSII 'ERIIET 2S "727S "1I6e7!!, JSII 'LLOC" 
211 LCDI' 
27 LCAll lLOOP 
21 11723S P611211l2 NIOC 14.1' 
29 .7U· U6e7, JSR 'lLDOP 
31 
31 ,ARI5, 
1I2 UTlJP ,MISC TEST OF SUB LEFT 
33 LCAlL 8E1Ul 
3- 117235 '6"'212 t.lIOC "AP 
3!1 "UI! flUI'67 JSR IISETL:l 
36 A_NDo" ,AIID IIIGI4T, 
37 LC.lL FllANG 
31 "'7237 1160202 NIOC MAl' 
39 11724111 '1I6e71 Jill .FRA"& 
•• "7UI UUII0 "OV 1.2 
.1 .7U2 111'6111111' SUBl 1/1,1 
42 17243 127611111 '~DII 1,1 
.3 .72.- U7e~1!J .DD lI,t 
•• I17U!I tIIJ&lI00 SUBL PI, I 
.S "24ft t2761!1P -~D~ 1,1 
.6 87147 te7U. ADD e,l 
.7 1172511 132.\4 SUB'" 1,2,SZA 
.11 EIIROA 
.11 11172111 11"·.02 JSII ,+2 'EIIPOP 
1511 1172112 n".1'3 J"P ,.3 'NO EIIRClil 
51 lC.lL Er"~ET 
52 "7:1113 1I'6P21112 "'IOC 14'" 
53 07211. 11I116e72 JSA 'FRIIET 
II- LOO" 
II !I LC-LL LLCOP 
!lIS 1172&!I ,6P-2"2 NIOC "AP 
117 11725/\ r0~r71i' JSA 'llCOP 



10123 "'PIITS 1~1?4 ~PRT5 

0t VI 
f2 ,A"171 V'- IAHI9. 
e3 SETUP ,MISC AOD S~lPPEO TEST. ~3 S~TUP 'TE~T AOC RIG~T. 
04 LC1LL SETUL 04 LC6I_L SFTUL 
05 "'7276 ~6111202 NIOC MAP IS ~7334 ~b~2p2 ~IOC ~AP 

1118 11'7277 006067 JSR 'Si:.TIIl 1116 ~n3~ ""6~67 JSI1 '9t TLL 
07 RANDOM e7 RANOO~ 

as lCAll FRANG es LOLL fRH'G 
U Vl730P 11'60202 NIOC "AI' IIIQ ~733~ 1'6~2~2 NIOC ~AP 

I" 1!!73U n8071 JSR 'FIlA~G 1~ ~n37 ~"6~71 JSP 'FRA~r, 

II 1'73112 lHUIl ~cv 1,2 II "73'~ IJIN'I" ~ov 1,2 
12 117303 tl3UI!I ADD 0,2 U ~73'1 Iln2~ ACClII 0,2 
13 1173111' 107300 ADDS ~,I 13 "73':> Ir.~~~f' COM 0,~ 

I' "'73111! 125311lB ",ova 101 14 ~73'3 1~722~ ADDllI ~.1 

15 1117308 I3UU SUB. 1,2,SZA 15 ~n.· 132' \4 SIJB. 1,2,SlR 
18 ERROA 16 ERROR 
17 1117307 1'10 .. 1112 Jl!R ... 2 ,ERROR 11 1"73.5 1I'~"V2 Jell •• 2 HRROR 
18 11731'" nun JMP ... 3 'NO EAROR 18 "n.8 PIIIA""3 J.p ... 3 'NO ERROR 
19 LCALl ERIIET 19 lCAll ERRET 
II! .7311 UI!I211l2 NtOC MAP 2111 11'73.7 11'611'2112 NIoC MAP 
21 1!!7312 8i!8e72 J!II 'EUfT 21 1I!735" 11106272 JeR HARET 
22 LOOP 22 Lnop 
2! LCALL LlCOP 23 lCALL LLOOP 
2' "'7313 e6112U NtOC MAp 2' 1117351 PIIIII2P2 NtoC MAP 
25 1!!731' nU7e JSR 'LLOoP 25 ~7352 pil~e70 JSR 'LLOOP 
26 26 
27 IARI81 27 ,AR20' 
28 SETUP ,C"ECK ADC LEFT, 2~ SETUP 'TEST sue RIGHT. 
29 LCALL SETUL 29 LCALL snllL 
31/1 07315 1/161/1202 "'YOC MAP 3111 "'7353 v61112112 ~YOC "AP 
31 1/17318 006067 J811 UETUL 31 111735' 11106067 JSR UETUL 
32 UNDOM 3:1 A''''OO'' 
33 LC1LL FIIlNG 33 LCAl.L FRA"'C; 
3' 117317 111111112112 "'IDe ".P 3' "'7355 11'611'21112 "'JOC "AP 
35 "73211 01161171 JSR .FRA~G J5 "7358 V06t71 JSR 'FA'~G 
36 "'''21 IUUB MOV 1,2 36 117357 lJ!PI1IP "OV 1,2 
37 0732::! 1121211 ACCZl 11,2 37 1/17360 lf11~6211J SUBZR III" 
38 1/17323 IIJllllUle co .. ,,0 J8 1>7361 10111.2, NEGZ 111,111 
39 "732' 10712111 ADDZL I" J9 "73f:! 113200 AOOR 1/1,2 
'11 fl7325 1324" sua. t.2,SlR .111 1117363 132'\4 S~8" 1,2,SZR 
'1 ERROII 41 ERROR 
'2 07325 1110 •• 02 JaR •• 2 'ERROR ''- 111736' 111""1112 JSR ... 2 ,FAROR 
C! (117327 00UII3 J"P ... 3 'NO ERROR .3 1117365 P~Il'03 J"P .... 3 ''''0 ERROR 

•• LCALL ERRET ., LCALL ER~ET 

'!I 11733" 061112112 "'IoC "V 45 1>7368 01>11'202 NIOC MAP 
.8 "'7331 n6072 JSR 'ERRE T .& 07367 "~6e72 JSR HAllET 
.7 LOOP .7 Lnop 
'8 LCALL LLoDP .~ LCALL LLOOP 
.9 117332 P61282 NIOC MAP '9 111737'" rel/l2P2 "'IOC ~AP 

n "7333 1/1116,71/1 JeR 'LLOOP 5 II! ~7371 '08271/1 JeR 'LLOOP 



UU5 ,"PIIT S 1~126 "P~TS 
II ,TITL ~~DS~ 
82 e2 IFlxEn ~EAD NO~' ~TS' HST CD~P'T&BLE loin" 
III UJSR. SETUP 'TEST T~IT IN~EX wIT~ 03 IOIAGNO~Tlt LI'KE~ ,. LCUL IETUL r4 IOEFI~ITICNS FIL~ Tn L1~M~ R 
,!! Pl7372 .61'12'2 NIOC ,up 15 NEXTT Nr,~v 

86 "7373 ''''6167 JSII -SETliL e6 0 .. 1.?~ L~E"L·, 
'7 !!I737. 'IlAUI JSR ,.1 IS 1 &111 BIT SET DOES e1 P0PIIA ,Lot LPGe 
II 111375 171122 "CYZL 3,2,SlC ,NOT LOID INTO PC ON JSR, e~ "'II. ~e7A21 ~e.~0 

IV ERROII 09 e0'" II & LPGh, 
\8 PI 73711 ""'UI82 JIll ,.2 'ERROR \0 r~7A2p ,LOC L"HL 
\I '7377 UUII!3 J"P ,.3 'NO ERROR 1\ po7.2~ rePlp.ep III II~TEARliPT TI"ECllIT alolnc" 
II! LCALL ERAET t2 Pl7·21 re7 ••• "0,1110. NC,VI 
U 117.1111 1'16111212 "'ICC MAP 13 "7·2~ U1.7. NO,P2 
I· 1117·111 11116072 JIR _EARET I. 1I'7.2~ ""pepPi III ,.AIT FOP INT6 ~IoIITC" 

I!! 1/17·'2 IIiI2.!/! MOYOR 2,2 15 Pl7.:/. ~"Plrpe r 
\6 117·n 1I!0!5U7 JIR 7,2 ,GO TO NE_T LOCATION Ie .7·2" 177717 -I ,AIN • LI~S 'tw! E"TEII 
17 1l7.e. U.UI JSR ,.1 17 117A26 1761'11'1' 17600V ,PROTECT "ASM 
18 .7·1l!! 16!!IIII" MCY 3,1 'JSR SHCULD NEYER 18 fl1·21 ,.,1e60 "D,_I 
10 1174116 125\12 !'ICYL. 1,I,SZC ,STORE THE SIGN BIT, 19 Vl1.301 e~7~e0 ND,xI 
21 ERIICR 20 ,TXTE ( 
21 .7.117 0fII"~2 JIR ,.2 '[RROR 21 "'7.31 1"'~6 FIXED !'FAr DISK TFST( 
22 117·U 00""3 J~P ,.3 'NO ERR!!R 22 1·2730 
23 LCILL ERRET 23 12P\U 
2' I!lTAII 061'1<'1112 NICC "AP 2. 1.2510 
25 .7.U ~0ee72 Jail _I!'UET 2!5 r'211!1 
26 LCOP 2t! ,.4224. 
27 LCALL LLCDP 27 vIil711 
28 ,,"\3 '6021112 NIOC lOlA' 2~ 121'1113 
29 "7·1' 0060'. JSR -LLOCP 29 1.272. 
31 31Z' 152123 
31 AREND, LCALL RfTU2 31 0~"'e'0 
32 0"I!! 1'16"202 NICC "'1' 
33 1117·1& PliHlr73 JIR _RETL2 
3. 1117·17 001'10"'" ATENDI PI 



1~ln MPRTb 1~128 "'~"T:' 
el /INITIALIZE T"5T ENTER ADDRESS VI 
e,- ~7~'4 10200~ ND,01. ADC ~,~ e~ 
03 ~74'~ 002020 DCe ~.DSK e~ '~OVA eTS' ~ J(F eilT E pn~TlO' nF TF.ST 
e4 074.6 ~65'2~ 018 1,0Sk I·e If "0 OSK ed 
e5 Vo7'" 1250P. MOV 1.1,SIR 25 ~1'1' .2°127 ""It'~. 012 t Lr.· ~, ~r(; • "'''''.2 ,r,E T ~K OF 
e6 07'5~ 00A.e3 J~p ,+3 26 P7~7~ I~IV.' Mrv PI,0,5ZP '~CPATC~ ."'~ e7 ~7'51 ~40752 SH 0,Nn.~0+2 ISET -AIT PERMA~tNTlY V7 P747~ .[(,n2~ JMP '~D.f':11'.2 ,ASSIGN IT TO 
08 A7452 e01400 J"P 0,J e8 LC'LL ASC •• 'r'lC~ TF 'K eQ 07'53 06'421' CIA I,DSK IFINO ~l!T IF DSK ROY ~9 P7477 .~·2·2 ~JOC .AP 
IP 1'17'5' 125220 MCVZR 1,1 I" P7~P" Vk,~e5J J~R "SC~' 
II 07455 125220 MCYZR 1, I II ~1~el V'.~~7 J"P ~O,~I 'U~"'CT BE 
12 P7'5e 1252~2 MOV1R 1.1,SZC 'SKP IF aSK READY 12 LCALL ESCRA IASSIGNfC RELEASE 
13 "'7~57 1'100772 JMP ,-0 lIT'S NOT DON'T RIIN I~ .750~ ~6P2~2 ~JOC MAP 
\4 07~6~ 1~00e0 COM 0,101 \. ~7~~J ve~~~. J5R 'ESCP~ 

15 PH&I P6202P DeB 0,D9~ 'CLR PEG 8 15 P75~' r~0~~' J-P No.~I 'll AL L AND GET 
16 07462 02U06 LDA 0,NOPSK H LOLL A"~AP '~UT 
17 07463 02"06 LDA I,NDMS~ P 015V~ ~bP2P2 NIOC ~AP 

\8 1117'6' P32407 LOA 2,'''D51<1 I@ ~1~V~ ~~~e7' JSR 'ADM~P 
19 07'65 05 .. 05 SU 3,NI),53 19 (1175~7 e~0551 J~P "'O,XI 
20 07'6& 00606~ JSR 'El"T5 2~ LCALL EO~AP 
21 ~74e7 002403 JMP '~D,S3 21 P7~1~ ~br202 NIOC MAP 
22 07'701 000020 NDOSK. !lSK 22 P7~11 u~e7~ JSR 'ED~AP 
23 1!17~71 00PI77 NOMSK. 177 23 P7~P r~~54~ J"P NO,XI 
2. 07'72 P00000 ND,S31 ~ 

25 07473 00771\ NOSK I. NDSKI 



11129 "PRTS 11'I13~ ~PPT5 
U 'SCRATC~ AIIB AND DATA C~A~NEL HAVE BEEN SELECTED VI 
12 'SELECT TRACK AND SECTOR TO EVERCISE e2 
n "NO ~ I!A~DCH .ORDS TO ~EY DATA FROH r~ ,.RITF t~TE.RUPT .ETUR~ 
II' NIl,2LI LCALL U'~G t4 P'7~5' 1~7~~" ~C.RIt HO·RI.' ,RtT ~ t~ ~'lTt 
15 "7!11l ~61202 "IOC MAP r5 P75~" P6~'2V Dta 0 ,OS~ 
'6 1!17!1H 1'106r62 HII "R'~G e6 1117!!!!' Iftl232 ~CVZR" '·,?,SlC 
r7 "751!! U!!eU 140V 21,1 27 "75~' 'HjCII~.P Jfiio1P ~~DlNf- 5i 
til 1!751~ 1!31!i1l7 LOA 2,Nnl77' 'SELECT SECTOII eR 1'17K5~ e~p'!!3 L~A ""NDDCS 
U LCALL ADIVI ,AND TIUCK e9 ~7556 PIV'53 ISl ~I'Sr5 
111 117H7 "6"21'12 Nloe "AP 10 1117~57 1~13P'P ~CV~ !!I,P 
It 11711211 f060113 JSR HDlvl II fl7!!61'1 10'7'" t.c~ P,P' 
12 17521 0"5116 au .,NDADR 12 1!17561 """'7 SU Ii't,N!,C(,~ 
13 LCALL FIIANG /GET 3 "AN tillS 13 1'17!!1I:! etlll'~1" ISl NOOP~ 
I' "7522 06021112 NIOC MAP I' 1'17~1I3 PII!!I'" J~P IIIOOr,O 
15 07523 P1i16e 71 JSR 'FRA~G 15 111756' P211"211' l'" 0,"OR n l 
III ,,752' n'lfl6 LOA 3,SCIILO ,FOR DATA III ~751\5 "",e36 SU 0,ND,1"0+2 
17 "7525 UtA011 STA 11,1,3 17 1'175611 P2"'Q! LOA I,"O~~' 
111 11175211 U5'!!'1 STA Id,l 18 1'17'5H 1"··.·3 STA I,NOCP~ 
19 07527 824475 LDA I.N"~lK '·177& 19 ~7571" ~2"37 LOA l,NnArR ,GET STilT DISK _DRS 
211 Pl7531" I"2UDl~ LDA .,11,3 ,BUFFE" 2111 1IJ7e71 11' •••• 11' STA 1,"DSeS 'FOP [lISM REAOS 
2t 1!7531 "'141'2 aTA B,a.3 21 P75n ,2U311 NDRGOI LeA .,"DCCS 'DISK RE_O 
22 1171132 175.011 INC 3,3 22 1117573 ,2 .. 36 LOA I,NOSCS 'STAIIT FIRST 
23 117!!33 125.0. I~C 1,I,Slll 23 111757' 262e2P DCB II,DSK ,eONT NWT 3 
U 11753' 01111177. J'" ,.' 2' Pl7e7!1 "6512'" DCAS I,DSK 
25 07535 P2UIA LOA e,ND~RI 25 "'7~711 ~10141"P J~' e,.! 
211 11153!! ""1'1665 STA 0,1010,111.2 211 P7!!77 1'1211'31 NDoGOI LOA II,N('ICCS ,DISM WRITE 
27 117!!37 fl21111 III LDA I,DCIoiLO 27 "761'1111 U'.31 LOA I.NDses '011 IIt.RITE 
28 1175.111 82 .. 67 LDA I.NDAOII 28 e71!21 P6 .. eu 0011 0,DSK 
29 117!!'1 UPI·1I7 SU ""NOces 'STAIIT ADR8 I" DCM 29 1!176f112 rlt5UI1' OOAP l,nSM 
31!1 11175.2 1'1.44117 STA I,NOSCS ,STAIIT SECTOR ADIIS 30 1'76" re14~f J~' e,3 ,DIS"ISS INTII 
31 Pl75.3 "'3 !!!A 63 LOA 2,NOK'" 31 
32 1175 •• r5Ulle STA 2,NDOPI( 32 ,READ INTERRUPT IItTUII' 
33 11175'!! f62P1211l 0011 e,DSI( 33 1117ef/l' 110761115 NDRDII nORDI·1 ,BIT P IS oAtTl 
34 ",!I, II 0653211 DOAP I.OBK 3. 11176~!5 11'6"''''0 OU ""DSM 
35 LCALL RETIIN 35 1'17606 101232 "CVZR" lI,e,Sle 
36 e75.7 116~2112 NIOC ~AP 36 "'7607 P'8~537 J~P NOllER 
37 "755~ PiJ6061 JSR ,"En'" 37 1117!1!'! PlPl'21 ISl NOSCS '.1 SECTOR 

38 .7611 1"20417 LDA 0,NOCCS 
39 P76U 1813P'11' MDVS l1',r ,.2511 COilE ADIIS 
.~ Pl7~t3 IU71'11' I'CS (II,I! 
'1 1'761' ,.111.14 SU I,NDCCS 
A2 .7615 PI0'15 ISZ "DOP~ ,SKIP IF PO • 
A3 "7AIII 0~\II75' JI'P IIrllGC ,ST"T Nfn RD .. 11'7617 1!2"17 LDA I.NDCOl' Icn~p,"£ OO~E 
A5 1117621> U'6P'3 BTl 1,"D.PII.2 '~O" INTE"RUPT 
.6 07!2t 1102.0e SUB ,,0 ., ~7622 PItI22P DOAC .,DSK 
.~ Pl7~23 ",e!'~0 JOP 0,3 



'~131 ~PRTS 1'132 "'~~"S 
el ~762' 1760e2 ~D~IK' ·1~2? VI 
P2 ~7625 P.01774 NDP7', \77. e? 
03 0762~ 17777. NOI(M', .. n I. 01<" .PIT~:S/~t AD' CC.~l.t TE c~·oA~E DA TA 
~4 07627 ~0ee~p NOAOR, ~ 

., .7~3~ (l't..'''~7 NOCO., .+1 
05 ~763'" P0P0Pt'! NDOCSI '" ~~ ~7'37 r'J:~ 1 '1(>. leA 2.sr.LO J.IOJT~ puFfER 
06 ~7e31 eep001' NOSCSI ~ V6 .,~,. PJ'107 LOA 3.srlO~1 115 Alsr VALIDATED 
07 .7632 1'00000 NOO"~I QI E7 ~7'" 17522? ·CV1~ 3.3 ITO MAKE SURE IT 
08 07633 1"0111001' NOSTA I 0 0R 1'76'2 17522. MCVZR J.3 ,OION'T CMANGE 
09 .7634 007'23 NOell21 ND.0P.2 09 ~7e'3 1771'. Acorl 3.3 
10 "'763~ 1'''1''0"''' NOECAI ~ I. .7~" ~2".~ NOClP, lDA ~,k',~ 

II .7~'~ ~25·~2 leA 1.2.2 
I~ .'6'~ 122'1' SUS" l.e,SZR 
13 .7·.7 ~ •• '25 J"P ,"CHi 
I' • 765" 1514· • I'C 2,2 
15 • 7~51 \56'1 • Sle. 2,3.SZ~ ,snp SIIFFR Co~ 

IA ~7~~~ V~~772 J"P NCC~P 
\7 lCALl AQ"G ,GET RA' • 
18 .7653 ~e·2~2 ~IOC "AP 
19 ~7~5' V"'6~~2 JSR "~HG 
2e p7~55 1~11~2 MevL ~,v,SZC ,81T v TO CRY 
21 ~7~56 1i'3i'~3 AOOC ~,P,S~C , SKI' IS RELEASE SCRATCH 
22 "7651 Pk24!' JMP '~O.EEP ,GET ~E. DATA ETC 
23 ND. X It lCALL Ro~AP , RElHSf OCH 
24 .766. .bP2P2 ~IOC "AP 
2~ 07A61 V~M76 HI< .IOO_AP 
26 07~6? 1"'2'~1 SUB 0,0,S.P 
27 .76~J P~.775 J"P ~O.Xl 
28 .7-e. P'27~~ STA 0,'N0002 ,Cll< SCRATCH ASSIGN 
2Q NO.XI' lCAll RSCIIA '~ElEASf seq 
3 • • 766~ .bP2V,2 NIOr. MAP 
31 07~6· .0~e55 JSR .RseRA 
3~ fl.7H7 e~~4~2 J.P No.IIT 
33 "767~ ."'P775 J"P "CI.n 
3' NO.RT. LCAll RETRN 
35 "'7HI V60202 NIDC "AI' 
36 ·767? V~6V~ I JSR 'I<ETR~ 



111133 "ItATS 1~13' ~P"TS 

~I 'TyPE COMPAAE EAAOR INFO 1'1 
12 07e73 P~7513 "'OKE!PI ~O.2L ... P.2 
13 "'OCERI LCALL ERIIOI 0~ 'DISK INTEA~UPT el"ECTO" 
u ~7e7' H6"202 ~IOC MAP f4 
IS ~71\7!! '1161'65 JSR HRRDI liS ~7711 h'n" NDSKII .·1 
Ie e75711 I'ilUrl JMP •• 1 06 ~771~ rJ272:1 LOA 2,"·1)'1'2 
07 ~7577 020462 LOA .,NOHI /GET TXT AOIIS 07 ~7713 P~IV~(II J~P 0,2 
es LCALL ERIITX ,PRINT HEADER 08 ,nlSk STATUS EIIRtR -RITE 
19 f)77e~ '6"2IPJ2 NIOC MAP e9 0771' "'717 NooE1i1 ITA II,"OSTA 
lfJ l/177ft "606, JIR ,ERRTX \0 t1177I~ V2"1~ LOA I,N"!TE 
11 .7782 1120725 LOA ,.NOAOR II P77I~ (11'6716 SlA 1,'''0'.2 
12 177113 U5eel LOA 1.1,2 U ~77t7 ~71'2(11 018 2,eSk 
13 ..,77 •• nun LOA 2,3,2 13 0772~ '51>715 STA 2,NOECA 
I' LCALL EIIROC I' "'7721 "0:'>'1', SI;8 0,;' 
15 1177811 86 1Il2IPJ 2 toIIOC MAlt IS .7722 '61221' DCAC lI,ns. 
16 1!!7786 0811ell6 JeA 'ERliec Ie '7723 "11'435 IU 0,N!),~O 
17 077r7 n0751 J~P ND.Xl 17 1'772' UI'l!lp J~P "J 
18 117711! 81111758 JMp ND.XI te /PRI'" DISK S"Tv~ ERROR 

19 
2e 17725 '0772~ NOSTE I NDSTE.I 
21 "'77211 1'2A7(115 LOA I.NOSH 
22 '117727 I'247e6 LOA l,fIIDEeA 
23 0773(11 03~'31'! LOA 2,Nr,~o 

2' LCALL ERAOy 
25 ~7731 V00282 ~IOC ~AP 
25 137732 PiIl6e65 JSR 'EARO I 
27 ~7733 .~"01 J"P ,+I 
28 e773' '20'" LOA I,NOTX2 'TXT ADAS 
29 LCALL ERRTX ,PRNT 14011 
30 07735 V6~211'2 NIDC -AP 
31 07736 1'06060 Jill .ERPTX 
32 07737 ~2ee71!1 LOA .,NDADR 
33 1!!7"~ P2'670 LOA I,NDces 
3. I1177U '306711 LOA 2,NOSCS 
3S LCALL ERAOC 
311 "77'2 l1'6r2I'J2 Nloe MAP 
37 077.3 P1II51'66 JSII .ERRCC 
38 '1177" IWII714 J.p NO.H 
39 fl77'5 1I'~"7'3 J.P NC.XI 
'111 
'1 'OIS~ STATUS ER~CII 110 
'2 
'3 ~77'~ 0'PH5 NORERI STA 0,NDSTA 
•• • 77.7 '24756 LDA I, N[)STE 
.5 (11771511 "666' STA 1,·~CII'2 
.5 !II 775 1 '1142" 0111 2,DS~ 

'7 9)7752 ef)(11663 STA 2,NDECA 
'11 "7753 1112400 SUII e,e 
'9 07715' P.612:l'0 DOAC .,DSk 
!jill Pl77!j~ ""'''3 IU 0,NO,~O 
1st 0775~ "1111"2 lSI ~D.-C 
Ii'- 07757 "l'Iul/le J~p. e,3 
53 e776P n(ll011'1I' NO,MOI " 



11'1135 JIIPIITS 
fI!l !!In~\ ~077~2 
02 11'7762 @0521~ 
23 ~42116 
24 e'2U'1 
U ~1!'722 
e8 142516 
07 152330 
n Hi36", 
29 \51317 
UJ 120",. 
11 e.7311 
12 ~'12'0 
13 143125 
14 14271116 
15 000322 
15 10"'0'" et0"'1 
17 '1II!1I0I ~0521!! 
18 162123 
19 152Iel 
:!PI 0511125 
21 1'26'0 
22 151322 
23 1'105215 
2<! UPIP 042116 
25 "21111 
25 004722 
27 05150. 
28 1'1~13 
29 P045I1JI 
31!1 0'0714 
31 152123 
32 11"22'0 
3~ 0'211'1 
34 ~51722 
35 01!IIJere 

NOTXII •• 1 
.TXTE (cI5>cI2>~D'DR NEXT ~DRD I~ 9UFFE~C 

NDTX2, ,H 
,TXTE (ct5.cI2>STATUS ERRcI5>Ct2~ 

'IDADR OSI(CA LAST OAORSC 

Vd 
~~ 
pA 
e7 .,,~~ 33 
re 
FQ 
I~ ~1l>V~' 

tI ~V.''''115 

12 ~0!1~ ~lrv25 
13 1'''11'1' ~ 
I' ~IPv2' 

l!i 1011'2' "'16"VP~ 
I~ IIIIP25 PIPV!!' 
17 101'26 0110117 
1~ 10~27 "'~I1'PVI'I 
19 1011'3~ ~",,,,~~p 

20 11/111'31 177777 
21 11111"3:1 17611'01'1 
22 1111"33 VIP-5 4 1 
2' te~3' P\QlS4, 
2' 
25 10P3~ \'7llt!! 
25 1"5~6 
2' V'3516 
28 e"2'p 
29 ~'''71!5 
30 12~1~' 
31 1"5~' 
32 P,'!5523 
3~ Vl>16" 
34 V'2311 
35 12~3p!! 

35 0~"'HI 
J' 

• TIll ~~D~K 
IMOVA~L~ "'EAn OJ~' TEST COl'PAHPLE w!T~ 

'THE nIAG'05T1C LrN'E~ 

"MOS~·33 
lOEFr'ITreNS "Lrc' TO LI~K~R 

,FYTT MH.~0 
LWlE'"'L_, 

,LOC LPr,e 
"'''.''0 

LPG0-, 
,LOC LMHl 
II JI~TERRUPT TIME~UT ,wnCH 

MH."'~1 ~~.01 

~1oI.0I:2 

i 
e 
-I 
176~e~ 

"'''''.)(1 
~",xI 
,TXTE I 

MOVING MEAD ors~ SIDE AI 



10137 ~PRlS 10138 ~PPTS 
01 'DETER~INE IF SYSTEM ~AS A MO~ING HEAD DISK 01 
02 'DISAe~E TESl ENTER IF NONE EXISlS 02 
03 lel'51 102Me MM.011 ADC e.0 e3 'EXfCUTE POPTIO. OF DISK TEST 
e4 10'52 ~C4'33 OIl I.MMOSK ,·ue IF DRv e RDY 04 
05 I0~S3 030"3 ~DA 2.M"'lXB ~o; II'I J7 .J~711' ~M.02t ~DA 2.MH.pe.2 
ee le~S4 125~I" MOV I,I,SIR e6 1012~ l~n·4 Mev 2.2,SlR 
01 tileS5 P~0405 JMP ,.0 'DISK 18 ON PRIMARY SIDE F7 10121 P" VPP J"p 0.2 
.~ leese Pb'333 NIOI' ~HDSK ,"Po IN CASE ON SECONDARY ee ~CALL ASC~A ,GEl IK SCR 
09 11"57 e30436 ~DA 2,MMlXA e9 1012? 201'21'2 NIOC .Ap 
10 I0UIl P64433 DU I,MMOSI( II' 10123 p~6e~J JSP OlSC~A 

II 111061 1250'4 MOV I,I,SZR ,SI(I' IS NO 0151( II 10'24 V~2455 J"'p • ..-tooI,XX 'NO~E AVAIL 
12 11~62 V0~4P3 J~I' • +3 12 LCALL A~~Ap 

13 1111.63 ~'~7" SU IIl,MH."+2 'SET PERMANENT ~AIT 13 10125 1'61'222 ~IOC .AP 
14 1111'64 P0ue0 JMP e,3 IA 1B126 P0~e74 J!R OlDMAP 
15 111065 12521112 MOVR Ill, SZC ,ADAPTER OFF 15"1 15 10\27 V~?A52 JfrIIP 'Mto1,X" 
se IIIlU6 000775 JMP ._3 ,DONI RUN DISK 16 LOLL ARANG 
11 11.67 "!l0761 STA 2,MH.01-1 'SIDE!AOAPTERl TO TYPEOUT 11 \013~ POI'I 21'1 2 ~IOC .AP 
18 111107\11 1102400 SUB e,0 II \0\31 e~6~62 J!R .. RUG 
19 11.,1 "4~736 SU 111,"101."8.2 19 10132 10i50~0 MOV 0,1 
2~ IU72 1'1244\ 5 L.OA I,M"~~I 21'1 1111133 ~3"i576 ~Ol 2,~H.4 

21 IIH3 U0421 L.OA 2,MHTBA ,CLR ACTIvE Tl8~S 21 10134 1~240~ SV8 0,0 
n 111'1" 041000 SU 11,0,2 22 11135 041'1573 STl 0,MM,K~ 
23 II.,!! IS1400 INC 2,2 23 LCAL~ lPIVJ 
24 111'76 12!!404 I~C I,I,SZR 24 111\36 1'1602U NIOC MAP 
25 11.77 00111775 J~P .-J 25 1111137 1'1166063 JSR UDIVI 
2e 11111.1'1 1'162.33 DOB II,MHDSK 2~ \0141' I~P.l'li5 NEG 0.0,S~R 

27 IIUI 02"4"7 L.Ol II, ...... H ,OEV • 21 10141 PP0412 JMP MM.2C 
21 111112 1Il244e7 L.OA I,MM.K2 lINT ~SK 28 MM.2~1 ~ClLL E~C~A 

29 11113 e304P1 l.OA 2,MH.K3 JINT SERV DIRECTOR 29 1111142 200202 NIOC MAP 
30 IIU4 05441117 IU 3,MM,S3 31" 10\43 0ilHi5A JSR .ESCRA 
31 UU5 006M4 JaR .£INTS 'E~T INT SERV PARAMS 31 \0UA P0P4P7 J~P MH.2C 'CANT EXPAND MORE 
32 1Itr.6 0024~5 JMP 'MH.S3 32 LOLL ~o~ AP ,ASSIGN TO DCH 
33 !BU7 177764 MMMKII -12. J3 10\45 e00202 NIOC MAP 
34 UI10 UP033 MH.K \I MMOSK 34 10146 206075 JSR JEO.'p 
35 1l1li11 000777 04101.1(21 777 J!! 1111147 1'100426 J.p MM.2~ 'CANT ASSIGN "ORE 
36 UIU 010431'1 MH,K31 MH.IS 36 11J1~(l\ UI'I560 IS! M~.KK '*IKIS +1 
37 II II J U0000 "'M,S31 0 31 11151 1~1.1!I4 INC ",iI,IlR 
JI 1111114 010620 "'HTBAI MHCTR 38 III 1 52 p"p " 1'1 J"P ."',2L PRY !~ MoRE TO ASUG .. 
39 III\II! 000UI MHUli .TXTE (ll 
4" III I I e 1'1001P2 ",MTXBI .HTE !S! 



1~131l ~"RTS I~U0 .P.T~ 

21 'SELECT A RANDO~ BUFFER START WtTHIN FIRST 256 OF V-I 
112 'THE ASSIGNED SCRATC~ AREA £2 
e3 MH.2CI LCALL AR'~G V~ "0' 8~lECT SECTCP Tn E'EIiCTS~ 

(II~ tel53 ~b"2"2 .. tOC MAP ~4 "" .... 351 LCALL HH'G 

(115 tI!Ile· 00601>2 JSR "'U~G ~~ 10202 po.,,~? qac ~AP 

file IIle!! 105e~!I MOY 0.1 ~6 1~2n r. ~r~2 J~R "!;Al\h ., tI!Il!56 113055. LOA 2.MH256 e7 un' , ',5~~~ ~('IV \/1,1 

£8 LCUL 'DIYI ~8 102P5 "Jr~4p LOA 2.MH24 ". SFCTrRS 
fill 11157 060202 NIOC MA .. e9 t0He PUfl'" LeA 0.MH.B~ 

I~ te16~ PfII6e63 JSR HDIYI I~ 11il2~7 11241111' SuB 0.2 ,-. Tr .RITE 

11 UI61 P2'IPl6 LOA I.SCRLO II LOLL AnIlI1 ICe) • ILL·SECTOR SURT 

12 111162 107000 ADO 11,1 12 1021P pO~~P~ NIOC MAP 

13 lIIJI63 U'b50 STl 1."'HtST lOATA START ADORS P U2tl Ol1M63 JSR Hon I 

I' tel64 n.!tl'l LOA I,DC~LO 14 1021~ P2'fl24 LOA 1.M~.Pt< 

II! te16!! lil7r1l0 ADO 10,1 15 '021~ 1253~P MCVS I rI 

Ie t016~ 0.45'6 STl 1r MHCST 'CHANNEL START AOORS 1ft 1021' 12~p.~~ ADD 1,0 'CMF A TE SEC C~~UOL wO 

17 18167 02'5'1 LOA I,M .... kK '.IKS 17 1021~ ~.ee23 STl ~, MHSte ,S1&R1 SECTOR A~O • 

18 1117'" 12712~ AOOIL I, I , .. 18 1021~ 12"~0 ~EG 1.1 

19 111171 UIIIIIU LOA I,MH.3 19 10217 12'1'0P I~ C 1.1 
2~ lilt 72 107'11111 ADO 111.1 '+2 AVAILABLE I~ FIRST IK 2A Ul22P 1:25'~0 I~C 1.1 

21 III 173 eUU3 STl I,M~.BK IN BL~KS/SECTDRS AVAIL 21 10221 V44e25 sTA I," ..... k ,. TI~ES TO REGEN 2 ~OS 

22 1Il174 PIIU56 J~P "H.1II3 ,FIGURE OU WHAT TO 00 22 LCALL FRA"G 

23 MM.2R. LCALL RSCR, 'RHEASE I~ SCR 23 1022' "'002P~ NIoe "AP 

2. 10175 06111202 NIOC "AP 2' 111122~ "''''''V71 JSN 'FRA~G 

25 11!It71§ us.!!e JSR .RSCRA 21! 1022' .... 515 BTl I,MHO"I ,NEw IIA" DATA wOS 

2& 1017' U30'7 HALT ,NOT PROBABLE MALT 26 111122!1 ~50!!le SU 2'''~O'2 
27 11120(01 00111753 J~P " .... 2C 2' 111l22~ P..U515 LOA 3,011<10. 

28 112111 01011'1 MH.XXI MH.XI 2~ 18227 0'541>.2 STA 1,2.3 ISAVE CONTROL 
29 IIJ23'" PO 14"'3 STl 2,3,3 'WORDS ~E"LY 
3", 1111231 V2"e",e LOA III."MCYL ,GENERATED FOR 
31 10232 UI41'10 STA 0.0.3 ,Tl<tS OP TA8LE 
32 10233 "'2f15111!! L.OA 0'''~Ste 
33 1023' ~'U"I STl 111.1,3 
3' ,GENERATE OATA PATTERN INTO SCRATCH AREA 
35 
36 102311 ~J0'7" M~.3GI LOA 2,"I<OST 
37 lUll> ",2"'111113 LOA 0,MHO"1 IGE T 2 DATA "OROS 
38 111237 ",:2'1\103 LOA 1,1'11'0"2 ,TO FIRST 2 wORDS 
39 IU'" ... u"" STl 0.0.2 'I~ T~E BuFFER 
'1/1 10241 P·!!I"I!!I ST. I, 1,2 
'1 IU'~ e2'504 LOA 1,HH.~t< 'GET •• OROS-2 
'2 112413 ~2100~ LOA 111.0.2 
'3 1024' ~'lPiI'2 au ~,2.2 
.4 102.11 1~1401'1 I~C 2.2 
'5 10U6 12~'~4 I~C 1,1,57R 
'6 10247 P~P77 • J~P .-. ., U~I\~ P2'477 LOA t.Mt-I.\IIC , "RIn COMMAND 
.~ IUIII ~i1"5P' J~P "~.P5 , STlRT ~F.fK AND W~JTE 



nUl ~PRTS 1111'2 ~PRTS 
et et 
n '2 
13 lOATA CHANNfL AND SCRATCH ARE ASSIGNED e3 111323 p~pe37 ~~37. 37 
8A 'SELECT ON! OF THE THREf OP TABLES 0' "~2' r~~Vl' >4~\2' 12, 
15 ,AND PERFORM THE NEXT OPfRATION REQ 05 '032~ P0pe2P >4~2~' 2~ 

Ie 0e !032e 0140'17 >4~t7. t7 
17 14",1113. LCALL UANG 07 ,.327 PI~~2P II~TBl' M~CTP 

1\8 18252 1!6~2I2 NIOC "AP 08 \033P P0P.P~f M .... t<tCl 0 
It 11253 r05eU JaR URAhG e9 10331 P0"'0~' 114 ..... , • 
til 1125' 126.1111 SUII 1,1 I~ \1133~ P~"'"'' M~2511. 2511, 
\I 11255 1031111 ADDL e,1! \I. \03B P011er, "~OST. 0 
12 182116 125111f1 HOYL I" \2 10334 0141'111'" M~CST • 0 
13 11257 InUIi ADDL 11,11 \3 10335 000rn 11M,]. 3 
I' IU6!J 1251114 HOY 1.l,SlR I' \1!1336 IIIUP@!' M~,~K' 0 
15 11261 125020 HOVl I" I~ 111337 II4I!1'III, ""CYL. iii 
15 11262 1251"1 MOVL I" 16 103" "'~\IlePl! .. ~a!CI I 
17 11263 127121 ADD!L 1,1 17 10HI UI!I0'0 .... Owl. 0 
18 1126' nil"3 LDA 2,MHTlLl t8 111342 U,,"" MHDW2. II 
19 IIU5 I nUl!! ADD 1,2 \9 183.3 UI!IIP" I4~IDX' I' 
21 IU615 PJ25e1!e LDA 1,0,2 211 103 .. ,00313 ""2n. 213, 
21 tl2I!7 "' .. 50 au I,HHCYL ,GET CURRENT CYLINDER 21 \1345 1!'01"0 IIH2" 2', 
22 1.,711 e2IUI LOA 0,1,2 22 103.6 ,BII"I!! M~,.~ • 0 
n 11271 I.U'7 au e,MHSfC 'SECTOR AND III SECTORS 23 \03.7 U04U I4H,wC, 'U 
2' 11272 0ure2 LOA 1,2,2 2' t03!1P r111"'fI I4H,SC. lee~ 

25 11273 I!.u.e STA e,M"D~1 ,DATA WORD I 25 t0351 00111P.I MI<,CO. II ICDHMANO + CYL III 
26 111274 eUU3 LOA 11,3,2 25 10352 P110Ppe "",OC. 0 'SECT SIDE-SECK 
27 111275 "0"5 IU .,M .. DW2 ,DATA WORD 2 27 \0315] U0U0 >4~aTA. I!l 'SUTUS READ 
28 111275 UU'5 ITA 2,M .. IOX 'SAVE ADDU CONTOl WORD 
29 \8277 l25e04 MOV 1,l.8lR ,SKIP NO CYL SEl 
311 InBII! U1!I45' J~P ~H,U ,CYL ENABLE READ IT 
31 H",3l • LCAlL UANG .RANOOM SEL cn 
32 U301 • 61'2~2 NIDC MAP 
33 10302 U60112 JSR URHG 
3. lun U!!UfI MOV 11,1 
35 U3e' U0448 LOA 2,KH2Il3 ICYLINOfR SELECTED 
36 LCALl ADIYI ,MUST NOT BE 
37 IIll'!! 111112U NIDC "AP 
:se 11306 U61n JaR .AonI 
39 11307 "U'2B LOA 3,MI<Ul ,AlRHDY IN USf 
'111 11131 PI nUIIB LDA 2,11,3 'AND en ~ 
.1 \l3\! l.UI!! sua _ 2.e,BNR 'IS NOT ExERCISED 
'2 1113\2 ee.767 J~P H",3l 
'3 11313 131411<1 LOA 2,',3 .. U3\' 1'24\5 SUBIII 2"', SNR 
'5 tll3l!! 110.76. JMP HH,3l 
<15 11315 UUIIl LOA 2,1111,3 ., \11317 1'2'1!! SUB- 2,0,BNR 
U 1032111 1100761 JMP H",3l ., \1132\ UU16 BTA 0'~"CYL ,CYl BEL OK TO USE 
!Ill 11322 nlll661!l JMP "H,lIS 



10143 I',PRTS 1~144 ,.. ~j;fTS 

~I e I 
e2 e~ 

e~ ,ACI.READ OR wR!TE CO""A~D e~ J f'I.TE:.R~IIPT st°>lCf 0I9PA H"'F" 
04 'CALCULATE DIS~ CONTROL .OROS A~C ~4 , ~427 ol·~21 """"'.C'i?I+2 
~5 'START SEEK Mj.1.~4 15 READ ENTER e~ q ... .d3\' Ob~433 "11-1.IS1 DlA It,M>-iC5K 

ee ~~ I ~431 .407n STA 12,"""'5T6 
e7 1~3~4 1264~0 MH ,0" SllB 1,1 ,AC,oPEAC P1 1~'3~ OJ2175 In A 2,·,.. .... 15 .. ' 
ee 1035!' ~2~762 "H,05, LOA 0, .... CyL r~ U'3~ O'l~~? J""P V,,2 
09 le356 t07~~Q! ACO 0,1 09 
U 10357 ~44772 STA I,MH,CO ,READ cP wRITE I' ,PROCfSS SEE" P'TERRLJPT 
II \0360 ~2476P LOA I,MHSEC 11 le43' 11 fJl4 ~~ "HSK I, _.+t 

12 \0361 020742 LOA ",,""37 P ~~4~~ 1~3!33 AnDlL_ 0,0 ,s~e 
13 1036? 1234"'0 A~O 1,0 13 !~'3' '~0416 JI'P ""'RSK ;E.R~O'i' _ESEEK 
14 10363 106700 SUBS P,I I' IP437 .ote33 DCA f(I,MHDSfoI 

15 10364 030740 LOA 2,M~12 15 IP44r P2442F LOA i ,fo'q"q.\J:I ,RUD/Io.<ITE ADRS 
I~ ! e3MI 142433 SUBZ. 2,2,SNC 16 '0441 ~46766 STA 1,'~r.IS-1 

17 10368 0~0404 JMP ,,"',55 ,AC~.START SECTOR !7 1~44~ 1~212~ ADeZl 0,~ 

18 10367 14240~ SUB 2,0 18 I~UJ '4~AJ4 STA ~,MJooI.C'" 

19 1037~ PlP735 LOA 2,MH20 19 1044' ~2.705 M~RDO' LOA p,M~,ec 'CO._ CYL-
20 10371 143e~0 AOO 2,0 'AC~.SfCTOR + SIDE 2. 10445 ~i!47~5 LOA 1,M .... ~C '~ECTCR SIDE SECK 
21 10372 103120 M~,5S' AOOIL ~,v 'SIDE AND 21 10U~ VJPf66 Ln. 2,"0-1(5" , e"'AN~EL lDRS 
22 10373 10312~ AOOZl 0,e 'SECT~R POSITIONED 22 1~447 072~33 DOB 2.MHO~K 

23 10374 ~30742 LOA 2,M",BK ,(2).N 256 WD BLK AVAIL 23 IA45~ ~67e33 DeC I,""'OSK 
24 10375 14~432 SUBZ. 2,1,SIC 2' 104~1 ~61P3 OOAS ~'""OSK 
25 \0376 145000 MOV 2,1 lAC I aN SECTORS 25 10452 ~~14P0 J.P ~,J 
26 1m377 1313~0 MOVS 1,2 ITO DERCISE 26 1045~ 01~A II M .... 5G 
27 1040. 1244~0 NEG I,! 27 le454 061033 MHRSK, OOA 0,MHOSK 
28 111,401 034725 LOA 3, MH 17 28 1045~ .24776 LOA I'''''~SK-I 
29 104P' 167.00 A~O 3,1 29 '0456 .46751 STA 1,'''''~.IS-t 
3. 1040~ 123000 ACD 1,111 J. 10457 V~14~0 J"P 0,J 
31 10 40' ~4"'746 STA III,"",OC ,os~eToR SIDE SECT K 31 
32 10405 160400 NEG 2,2 32 'PROCfSS READ OR _RITE I~TR 

33 1040~ 151400 I'C 2,2 33 
34 10'07 151400 I~C 2,2 ,G~N • COMPARES 3' 10'~~ 11.461 M .. RwI, -,+1 
35 tm'l~ ~5~7J6 STA 2,M"',w~ 'AUffE~ L - 2 WORDS 35 10'61 U5223 MOVZR 0,1,SNC 'SKP DSK STATUS ERROR 
3e 10411 1~24~P MH,5G, sue ~,~ 3e IP4e2 e~~A 1\ J"P ~MFO~ 
37 10~1' P63233 O~CC P,~~OSK 37 10463 1252n "OVZ~ I, I, sze 'SK !P IF NOT DATA lATE 
J~ 10413 e20~21 LOA e,MHSKI 3e \04~' ~.04~3 J~P •• 3 'OHA LATE ALwAYS TYPE 
39 10414 e42407 su ~,'~~,0X 39 1046~ ·1~412 151 MH,r.e ,SKP ~Nr E~ROR fORCE TYPEOUT 
4~ \0~1~ 024722 LeA I, M~CYL 40 104~~ .01'17~6 J"P M~Rnc, 

41 10416 021'1732 LOA 0,""'.SC 41 10467 ~2'515 LOA I.M"STF 
42 10'17 10701'10 ADD e,1 42 1~47. V46137 5TA 1,·"' .... IS-1 
~3 10 420 V65333 DOAP I,M~OSK A3 10471 r61~3~ OOA "'.M"CS~ 
A4 LCALL HETRN 'START SEEK EXIT '4 IP472 .-14.1'1 J"P e,J 
45 10421 1l61'12~~ NIoe MAP A5 104n o~H~3 MWFOK, OOA ~,~HOSK 

4e 10422 P06061 JSR .RET~N 4~ 10'74 P2A4.4 LOA I,MMCO" 
A7 10423 010e27 MM,0X' I,4H,AQ'I+2 47 1~47~ "4~732 STA t , .", ... , I CJ-t 

4~ '.1'1424 p~pe0111 MHWDI. ~ 4~ 10'7" ."14~. J"P 0,3 
49 10 425 1'10P00~ MMW02, 1\ 49 '.477 ~~ •• 1'I0 M~.C01 ~ 

50 1~426 177764 .. HMI2. -12, 



111145 MPIITS 1~1'6 ... pgT5 
01 01 
e2 ~'-
.3 '~EAD O~ -AITE O~ NO STAT EIIRS 0~ 'EIIROII T~ OiT' rr.-PlIIE 
U ,COMPAIIE DATA lOt ~UFHR 04 
ell 'AGAINST >HAT'S SUPPOSED TO BE THERE e~ III~~~ P~"~~ MWEIIII, STA J,"I~.~, 

06 10110~ P105~1 MHCD~I .+1 ell LClI.L ~II~OY 
f7 HI!!' I 176'~0 SlJB 3,3 e, 11l5Sh P6P2'2 NYOC ~AP 

U 11115.2 P30631 LOA 2,MHDST 'START ADRS ee 10~5' P0~V~~ JSR HlllleI 
u U!n Ui1I636 LOA 0,MHD~1 ell 1056~ 0~P'PI J"P .+1 
10 10!e' 1J250Pe LOA 1,11,2 'CO"PAAE I~ 10561 Pi!~'53 LeA 0.M""1 
1\ IfII!e!! 122." SUB'" 1.0,SZIl ,F UST 2 WOIIDS 1\ LeALL EII~TX 

u Ulle! "0U'7 J.p MHEIlIi /AGAINST EYERY 12 10!!62 P6P2P2 NIOC .AP 
U 111107 175.11111 INC 3.3 'OTHEII IN BUFFER 13 IIISf! p~6ell~ nil HIIIITX 
I' \11111111' 020632 LOA e.M"O;"2 I' 1056' ~2042" LOA 0 •• ".SA 
15 10!1I 1l25UI LOA 1,1.2 15 1056~ ~26'~P LCA I.·M~OS. 

16 1051:! 122'14 SUB", 1.0,SZII Ie 10~bA eJ2.JI1' LnA 2 ••• HSX 
17 II!U .. II ... " J~P HHEIlIi 17 LeALL EII~OC 
18 III!t· 03'632 lOA 3.MH.~~ 'III~OIlDS - 2 \8 \0567 Pb~2P2 NIoe "AP 
19 11l!1I! 11'2UJlU LOA 1.1l,2 19 10e7!" ~~6~1'6 JSR HRIICC 
20 uele 02!5U2 lOA 1.2.2 2~ U~71 P~~'PI J"P .+1 
21 1111517 I224U SUBIII \'''.Slll 21 10~72 P2P.55 LtA 0.14H1X2 
22 10!2P1 001/1435 J~P MHEIlIi 2:! LC.LL ~"Rn 
23 tIl!21 e550f11e STA 3.0.2 'CllI eUFFER NXT RO 23 1~!l7J P60202 ~roe "AP 
2. 111522 I5UIII!I INC 2.2 ,BUMP ADIIS 2' 1057' ~0~~6f1 JSII .ERIITX 
25 10!!23 17UfII. I~C 3.3.SZR 'SKP DONE ALL 25 10575 ~22'22 LOA 0 •• ~~STX 
2e \II!U 01lPl77 I J~P ,-7 26 \0!17~ 1'264\5 LOA I.·M~.CX 
27 LeALl U.NG ,BITS I AND 15_1 27 \0!!77 P32'15 LOA 2 .... ~.nx 
28 111525 "'61!12~2 ~IDC MAP 28 LOLL ~R"OC 
29 10526 llilfl0f12 JeR "IIA~G 29 \061111' Ptol'2P2 NYOe MlP 
30 10527 IfoIt232 MOYIA" "'.Il.SIC 'IIELEASE THIS 3~ \06~1 ~~I'P66 JSII .EIIIICC 
31 11/J53~ 1~3123 ADDlL 0,e.sNC 'OP TABLE 31 IIler2 P0P732 JMP ~"'.XI-!5 '''HEASE rM~ED S~II-I 

32 111531 0110.1113 J~P .+3 ,EITHEII - 0 KEEP IT 32 l!lee3 P~I'736 J"P MM.n 
33 \II!32 I~:l'ee SUB 11.0 33 
3' \053~ 1'142610 STl 0,.M~IDX 34 ,NO'I "EC 0 ISK STA TUB ERIIOII 
35 lCALL AIIANG 35 
311 11153. 06111202 NIoe MAP 36 10~0· rl'6P-5 MHSTE, .+1 
37 tIl!!3!! P~6P62 JSII "RA~G 37 10H~ ~61'33 orB 0,MHCSK 
:S8 115311 \01\1112 MOYL fII.p.Sle ,NEXT 2 BITS -\7 38 IMV~ ~to6'J3 DIC I.""CSK 
39 1 111537 1011"3 MOVL 0.I!I,S,"e ,IS RELEASE T~IS BUFFER 39 11I6~7 VJ241f1 LeA 2.· .. ~STX 
4CIJ t115.11 "IU" JMP .MH.SX ,SELECT NE~ STRT BUFFER 41'1 10~11' '3~'~7 LC. 3.·~~5T. 
'1 I4M,XII LeAlL RD~AP 41 \06\1 ~VP7" J.p .M~PII 

'2 \IiI~4\ 06~2'2 NIoe MAP .~ 

43 lIIle.2 r06e76 JSII .ROMAP '3 !0~12 p~pt'PP ~".SAI .. 
4' te5.:s 101~PI MOV lIl,iI.SKP •• 10hIJ 'HJ51 M".ex, M .... CI"l 

'!I tee .. P0P77~ J~P MM,XI '!I 1061' ~U3~~ ""'.Ox, ·"'.OC 
'11 I4M,X21 LCALl RSC"A '6 '.0~15 ~I~J~J MMDSX I .... CST ., 

1II5'~ 060212 NIoe MAP 47 1061~ PI0JJ. MMCSXI ""'CST 
48 I,,~.e ,,,,e,ee JSA USCRA '8 \~617 'I~J5J MHSTXI MMSTA 
'9 10547 1ft12'01 SUB I!I.~,SKP 
50 IB!5P 1'111'1775 J"'P MH.V2 
51 1Il5!1 P'2656 STA 1l •• MH.IS-! 
52 LCALL IIETIIN 
53 10!1U ,60202 NIoe MAP 
5' 10553 '06P61 JSII .lIEn" 
55 '0~5' ~10153 "'''.SX, MM.2C 



1~147 ~PRTS '~1 dB .... ~Io,n6 
el 13/4 ~ORD OPEI<ATION TAaus • T ITL FPT~T 
02 10~2~ ~~0~14 "MeTB. .~LI(' 12. e~ IFLT "CI'T I 'r.. 1 T IF ST rc ~ lit\, .n .. 
03 n ,T;.IE DIAG"rl~TTL L 1,",0 
e4 1~~J4 PIM35 "!MTXII • +1 e4 '~EFINE FLT pr 1> STOUCTI C"5 
25 I06J~ ~~521~ .lXn: «15><12>MH.SA "~05T ~~esTC V5 i'o{,~ yl~ .~USR F PU.7~ 
~6 ~4411!! e~ "~(?!~7f' .nUSR FPu,.r:pu·, 
07 P5\456 07 P't'OIV14 .~USR FPUlaFPLJ-,. 
08 .04~~1 e@ 0"·375 .cus~ F"~hqCP ~PU? 
29 ~44115 V9 .".275 .DU5~ FM1F.~jICC FPU2 
I~ ~51~04 I" .02374 .DlAC FLCOS-O~BP ~ ,FPl'l 
11 ~04724 11 ?~237~ ,OIAe FLCDr-DCBP ~ ,FPl,2 
12 e44115 12 r~2t74 .CI·C FST~S-DrBS PO, FPL' 1 
p 0517~3 13 eo2!7S .r PC FSTPo-on8S 0,FPL:2 
14 ~00324 14 .6.~7~ .CIAC I-PFST_OIlC P,FPll 
15 10~47 PU~~~ M~TX21 .+1 15 rbl?76 .0 lAC FPLST-OOA 2',FPU 
16 1~~50 ~05215 .lXTE «15><12>MHST6 "H.eD ",~.oe( 

17 ~4411!! 
18 H,212J 
19 P~45~1 

2~ ~44115 

21 141456 
22 ('04717 
23 ~4'"5 
24 147456 
25 00P3P3 



101'9 "PRT5 1015~ .".r:; 
U 'TEST INTERFACE TO LINKE~ el I 
e2 ~EXTT F ,ppe E~ IEXECUTE FNTRY "CI~T 

03 ~10b62 L"EML·, n 1~71~ ~1~.t2 FP,~2. I~Z FP,H ,soP IS "C SCIIATe .. 
p. ~~0116 ,LOC LPG! ~. 1~717 ~~7'67 J.P FP,~3 100 ~n I~ ~E-." 

05 "BII~ ~IP6~3 F,01'B '5 107~~ I<'~'?P SLB 0.0 
P6 P~fl117 LPG0., 06 U721 P4,..". ST. A.,FP,"I( '" 110 ExTU IK'S 
e7 flU662 ,LOC LMHL e7 LCALL ARC'A ITIIV TO GET IK 
ee 11662 fI~P0f10 a ,INTERRUPT TlfOEDUT SWITCt< 08 1072' PCfl2P2 NIOC .AP 
09 \1663 Alfl7f112 F,IBB. FP,PI 09 10723 V~6V~3 JSR "5tH 
U 10116' PI'716 F",02 10 U72' 00P57. J"P FP,Pf '~O~E AVULABLE 
II \B1!6!! fl00P0P B II \0725 1 ~2e00 AOC 0,0 '-I TO 
U '1666 0~0eflfl 0 12 1072~ ~'P'~' STA 0,fP,ES 'NO E"IIS~ 
U \0667 177777 .1 13 LCllL UA"G 'GET RA~III 

l' 1B67~ 176efl0 176~00 l' 107?7 P6~2P2 NIOC .Ap 
15 10671 Pili" FP,EC 15 1073~ P06P62 JSII .. RHG 
16 10~72 UII', FP,EC II! \0731 v3"50 LOA 2.Fp,37 
17 , TXTE ( 17 1073'- 1~!5V00 MCV 0, I 
18 11673 1463P/I FLT POINT 1ST( 18 LtALL AOlVl ,IIE".IIIIK'S TO EXPAND 
19 I2I'lJU 19 10733 PC~2P~ NIOC "AI' 
21 1'752~ 20 1073' Ple6063 JSR .. OlVl 
21 P.'7311 21 U73'1 1~~'~5 NfG 0,i,S~R 

22 121'32' 22 \073~ V0~'~7 J~P 1'10,2' 
23 1'5172. 23 FIt,2L. LOLL E~C~A 'EXpA~O SC~ATC~ IK 
2. rU032' 2' 10737 r6p21>2 NIOC MAP 
25 ITEST INITIALIZE ~OUTINE 25 10741' uev!!'. JSII HSC~A 
2e IDETERMINE IF FP~ EXISTS 2e 10741 v~~.e. J~P FP,2A 'NO MD~E AVAILA8LE 
27 'ENABLE 011 OISABL~ TEST ACCO~DINGLY 27 111742 U'''3 ISZ Fp,KK '.1 III HTIIA IK', 
28 107f'2 102P00 FIt,01. ADC I.a 28 10743 I ~ 14~. I~C 0,0.SZ~ 
29 10703 04(>762 STA IlI,F,0e"'.2 ,DISABLE TEST ENTER 29 10744 ~iI(>773 J~P Fp,2L ,KEFP EXPANDING 
30 1117 .. 1044"'9 !'lEG 11,1 
31 117n (>65076 FPLST I 'SETS DUG "ODE 
32 IB7f\6 (>6.676 FPRST 1 '~EAO STATUS BACK 
33 117e7 12'."5 "'EG I,I,S"'~ ,SKit IF FPU 
:s. 1171'" r.~uu J"P ,,3 ,EXIT TEST DISABLED 
35 10711 P40467 aTA ra,FP,TK 'SET "'0 SCRA 5W 
:se 11712 \02"" S~B II,B 
37 \0713 P40752 aTA e,F,ree"2 
:sa 1171' 06 te76 FPLST 0 
39 11715 I'~ 14~~ Jill' 0,3 



I~I~I ~PRTS 

el 
~2 

el 
0d 
05 
e6 I~'d~ e3~'3. 
0' !074~ IO~d~~ 
0~ 
09 
I~ 
II 
12 
13 
Id 
I~ 
I~ 

I' 
18 
I~ 
20 
21 
22 
23 
2d 
25 
26 
2' 
28 
29 
30 
31 
32 
33 
3' 
35 
36 
3' 
38 
39 
.~ 

10"7 
1~75~ 

1~751 
10752 

10753 
10'5d 
U75~ 

10'56 
U7e7 
10HP 
10761 

19'62 
10'63 
1076' 
10765 
10'6a 
10767 
1077~ 
10771 
10772 
10773 
1077d 
10"~ 
1~"6 
107" 
IIP~~ 

IIrel 
IIP02 
11~03 
I 1~0d 

41 IIP05 

~602~2 
~~6062 
eJ0.33 
1050~P 

06~202 
00ae63 
02'106 
125.00 
123000 
0'0650 
~0~'25 

1"000 
111000 
eHl\'6 
~2P5'0 
041000 
151000 
021.00 
P41000 
175.00 
151.00 
125.0. 
000113 
050535 
P00'5. 
000000 
000031 
0000V0 
e01777 
P.00J77 
P000~0 

ISCRATCH AREA ~AS BEt~ A5SIG~FD RANOOMLV BEL 
I.HER TD ~OVE TEST -ITHIN SCRATCH AREA 
ISCRLO-I TO SCRLO_.00 OEP~NDS O~ RELATIONSHIP 
IRANDO~ • Tn SCRATCH AREA 
FP,2AI LOA 2,FP.37 

NEG 2,2 
LCALL AlUNG 
NIOC MAP 
JSR HRA~G 
LOA 2,FP255 

OF LAST 

~Ov 0,1 
LOLL AOIVI 
NIoe MAP 
J5R OADIIiI 

IRET -ITH AC0.0ISPLACEME~T 

LOA I,SCHO 
INC 1.1 
AOD 1,0 

FP,2CI STA 0,rP.LC IAORESS TO RELOC TESTS 
J.P FP,03 II~IT FIPST TEST 

IRELOCATE TEST TC SELECTEO SCRATCM APE, 
FP,RLI COM 2,1 I-_WORDS TO MOV 

MOil 0,2 ITO ADRS 
LOA 3,FP.BG ,FROM AORS 
LOA 0,FP,HI IGET ~I REL SCP 
SU 0,0,2 
HC 2,2 

FP.L21 LOA 0,0,J 
SU 0,0.2 
I~C J,3 
I~C 2,2 
I-C I,I.SIR 
JMP FP,L2 
STA 2,FP,EIII 
JMP FP.GC 

Fp,TKI ~ 

FP,371 J7 
F",ESI ~ 
FWIQ 1777 
FP2551 255, 
FP,KKI 0 

,HIG~ LIMIT FOR TEST 

IMOV ALL TO SCRTC. 
ISAVE LAST LOC_I 

j~I~2 ,~.n5 

r! 
e2 
e' rA 
es 
e~ 

e1 
08 

JT~~T~ ~CVfD TC SCQATC~ 

'FP,~J 5ElErTS l[GreAL PAGt ASSIG'HE~T 
'.OVtS 'E~T T,5T TQ SCRATC~ VIA FP,~L 
,OETUP'S TO F.,r.C 
,AND T'ITTATt~ TcST VIA GSCOA 

e9 ll"e6 r2~77' FP,03. 
10 IIP~1 101V~5 

LOA ~,~.,ES 

Mev ~,e,S'R 

J"P FP,Ge 
LCAll A.A'G 
_IOC MAP 
JSP .. RUG 
"CV eol 

IGET to. So ITCH 
I snp IS NO ERR 
,USF PRtv ASSIG' II 

12 
13 
IA 
15 
I~ 
!7 
I" 
19 
20 
21 
22 
23 

liP I! 
II"I? 
I100J 
I\? \4 
IIP\5 
tlO't~ 

11·17 
II P2~ 
I I P2 1 
II·n 

2d IIP2~ 
25 IIP2d 
26 I\V2~ 

2' IIr2~ 
28 1102' 
29 1I~3~ 
3~ 11.31 
31 IIP32 
32 IIP3~ 
J~ IIP3' 
3d IIP3~ 

3~ 11.3~ 
36 IIP37 
31 11.4~ 
38 IIPdl 
39 11 0 42 
4~ 11.43 
41 IINA 
42 II.d~ 

4J II.d~ 

,d 'I~" 
45 I.IP5P 
.6 II~~I 

47 IIP5~ 

'8 '!'~J 
49 'IP5' 
50 11.5~ 

51 

eO.2 P , 
P~~r'62 
I{~e~~ 

.3~~12 
~3"70 
1724 ~p 

.O.2~2 

·~M63 
'4051~ 
~2d5.6 

.3·1~6 
14~d •• 
1113~0 
!~312. 
.5~505 
p34155 
1153·0 
17712~ 
1~7V00 
~2~1d1 

II7V~~ 
P04A6' 
13322P 
101500 
.5~4~3 

~2P736 

Pj'551 
Il7e.0 
.3140. 
P5.d~4 

.U4~1 
r31~r~ 
Pb44~~ 

"'k)i1.71C1 
02.463 
.Jp4~~ 
P24462 

52 
53 
5d 

IIP~~ rb~2~2 
11.57 ~~~~56 
IIP6~ PV~d26 

55 
56 
57 
58 
59 
6~ 

11"61 
II"e? 
11·63 
11.~4 
, I~!~ 

n~450 
e2244' 
IMVPd 
.~~4J6 

P2P7I ~ 

FP,GO. 

IRETUPN 

LI), 2,FP • .d2' 
LDA J,F~.~~ 
5l'8 J,2 
LCALL ADIVI 
~IOC MAP 
HR .. 01111 
SH 0,FP ... LP 
LOA I,FP,lC 
LOA 2,SCRLO 
SUB 2,1 
HOVS ~,2 

AOOlL 2.2 
SH 2,fP,lO 
LDA ),FP.kl< 
MOVS 3,3 
ADOlL 3,3 
AOO 2,J 
LOA 0,F~I~ 
AOO 0,3 
Sll 3,FP,~I 
AOD1R 1,2 
I'CL 2,2 
SlA 2,FP,GA 
LOA 0,FP,TK 
LOA 3,FP,TT 
AOD 0,J 
LOA 2,0,3 
STA 2,FP,"G 
LOA 0,FP,lC 
LOA 2,0,2 
STA 3,FP,TP 
J"P FP,ol 
LOA 0,~P,LP 

LOA 2,F.,GA 
LOA I,FPER. 
LCALL C.SCOA 
~IOC MAP 
JSR 'GSC.A 
JMP FP,GO 
TO NEn LOC 
IH FP,TF 
LOA 0,HF,T. 
ceM ~,~,SZR 

J"P FP,n 
LOA 0,FP,Es 

10HALC SCP~I 

,RE.AP 5CR TO MERE 
ISTARTI'G LOGICAL AORS 
II-ERROR RET AOORS 
IGO rr SC.F.c~ 

IcouLr'T REMAP GO DIRECT 
PASS eO-PLETE NO ERRS 

IGET AOR~ NKT TST 
1--1 IS END OF SEQ 



U53 ~PRT5 IPl54 "'Pg.T~ 

el IIV6~ 101ep4 ~O~ 0,0,SZR 'S~P ON PRE~ ERR VI 
r2 11067 000H3 J~P •• J ,RELElSE ASSIGN e2 
~3 IIP7P P4.71~ SU 0,FP.H ~~ ,,,RROR I- n ST "L"I'G E nCuTlr, ,. 1I~71 ~~~.31 J~P FP.XI e. 
e5 LCALL ARANG !If BITS • AND 101 e5 II' 37 UII!·~ FPEPR. FPERR_I 
ee 11072 P6r2e2 NIOC MAP V~ 1114' V~.767 STA J.FP5~3 ,PRI.l FRQ ~~.OERS 

07 1I~73 Vll6V62 J!R "RA~G e7 lCAll EPH,I 
08 IH7. 1~3e43 ADOO 0,0,SNC ,IIEI.-ElSE AND IIPUP ee 1114' ~bU2P2 'IOC ~.P 
ell 11075 t03e03 ADD e,0,5NC 'If EIT~ER 01" MAKE e9 II' 42 ~t~V6~ J<R 'fRRCI 
HI IIV76 .0041"5 JMP FP ••• ,NEXT PASS SELECT NEW LP I" II' 4~ V".4PI J~P • -I 
II FP," • LCALL RSCRA II \1'4" V2P464 F •• EC. LOA 0.F,nl 
12 IIV77 ~6e202 NIDC MAP 12 LCALL EP~TX 

13 IIUo .~6e55 JSR .RSCRA n 'I' 4~ po02P2 NIoe ~A. 

14 I I \01 e~0417 J~P FP,I'5 'SET NO SCRFPCH I· , I' 4~ V~M6v JSR HRPn 
15 III r2 ~0.775 J~P FP," 15 , 1"7 ~2r7e1 LOA 2,FP.LC ,Foue. UP ·IT~ 
16 IIUJ 1",2401' FP,e4, S~8 0.0 16 II 1 ~~ V24764 Lr.A I.FP ,l~ ITE ST RELOC I"FO 
17 11104 ~40674 SU 0,fP.T~ 17 11151 eJP762 L~A 2,FP.F .... 
18 II tr~ ~~,0415 J~P FP,XI I~ LCALL tR~OC 
19 '~AP OPlION DOES NOT ExIST GO DIRECT 19 1115? e6V2~2 NIOC .,p 
21" ,AFTER READJUSTI~G SCR"I PARA~ETER 20 II I 5~ V~6H6 HR Of~RCC 
21 1110~ ~2·107 FP.GO, LOA e,SC~~I 21 1115' ~~P'PI J"P ,-I 
22 111~7 ~40416 SU ""FP,HI 22 '11~5 v2V'~6 LeA 0.f,U2 
23 !t 1\ ~ v42420 SU e,·FP.LC 2' LCALL ER~H 
24 III tl ~34417 LOA 3,FP,LC 24 1 II ~~ P6P2P2 'IOC ·AP 
25 IIlI2 ~201P6 LOA e.SCPLO 25 , 1157 P0606P HR .ERRU 
26 1I11~ 041'1421 SU e,FP,LO 26 III ~p P2P747 LnA 0.FP~.3 , CO'TINIJE TYPE 
27 11114 1754~. INC 3.3 27 11161 V24755 LOA I.f. ,LP IRELOC 
2~ I \l 1~ 175400 INC ~,J 2e 11162 rJPe2P LOA 2,FP,fS '.0 PRE~ ERI! 
2Q 11116 P54406 SU 3,FP,GA 29 LCALL tRROC 
30 11117 ~01400 JMP e,J 30 11163 P6e202 "IDC .AR 
31 ISET SCR'TC~ RELEASEO S" ANO fXIT 31 11164 P0~e~6 J~R fERRCC 
32 11!2~ 102200 FP.B5, ADC 0,0 32 I I' 6~ 1'0V4PI J~P ,.1 
33 11121 P40657 5U e.FP,n 33 1 " 6~ V2047. LOA 0,F,D3 
34 FP,XI, LCALL RETR~ 34 LCAll ER~TX 
3~ 11122 V60202 NIOC .AP 35 11167 Pb0202 NIOC "A. 
36 11123 006061 J!R 'RETR~ 3~ 1117~ V~M60 JSR OERRD 
37 11124 e~0e00 FP,G" 0 37 11171 rU7J4 LDA 0,FP.~I ,HI SCRATC~ REL. 
38 11125 00efep FP,'H' 0 38 1 II" P2474p LOA I,FP ,BG 'TST BEFo~E MOVE 
311 11126 p~0e40 FP,40. 0'~ 39 11173 VJr7J\ LOA 2,FP,GA '.~ERf HARlS REL • 
.1" 11127 e0P2p~ FPS03. 0 . ~ LCALL EII~OC 

41 , 113~ P00~~1" FP,LC, 0 41 11174 PbP202 "'IOC .AP 
'2 11131 V00e~0 FP,TP, I" 42 III 7~ P~~V66 JSP fERRCC 
43 11132 P~~V01' FP.BG. ~ 43 , I' 7~ V~~'~I J". ,.1 
44 II !33 e~0e~p FP.EN, • 44 11177 V2P472 LOA 0,F,TX4 
4!\ 11134 p~~e~0 FP,LO. ~ 45 LC ALL tR~ TX 
.6 11135 ~00~00 FP,LA, 111 '6 112P~ r6P2P2 "'IOC .AP 
47 11136 P 0111P 0111 FP.LP, P 47 11221 P"6V6e HR OER~H 

4~ 112~? VJ47J1 i.OA J,FP.f~ 

'9 II~v3 P21 ,,~ LOA 0'''',3 
~~ 112V4 P2473r LOA l.fP ,LO 
~I II'P~ III~ep MO~ 0.2 '~ECAlCl'LATE AOIIS 
~2 112P~ IJ24~e SuB 1.2 ,OF FillED 'lATA 
~3 112p7 ~2·IP~ LOA I.SCHO II'" RELArrO~ TO 
54 1121~ IJ3V~P ADO 1,2 , SCQATC" AT 1ST LfVEL 
55 1121 , I~HP4 .n~ 0,0,~ZR ,NOl CAlA ~QR SKP 
56 II?12 V25er. LOA 1,0, :2 
57 LCALL EP~~c 
5A '1213 P6P2P2 NIOC "A. 
~9 \121' V~~~66 J~R OER~er. 

fP 11215 V~VH2 J'"'P FP,4A ,5.'01 RELEASE SCR 



~1!'i5 ~P"TS j~I~' "'P~"S 
el 1121~ 1024~~ S~B 0,~ e I 1\ ?3? rll211 F , T x I , , +' 
e2 11?!1 ~424~7 STA ~,.FPESX , S!:T E RP S~ V2 112~ 1 P'~5211i, • TXT E- «1~><1?>F"p.lC FP,LO FP ,E ~ ( 
V3 1122~ ~42407 STl ~,·Fpnx ,C~R TEST K n rbP3Pf, 
e- 11221 P0~7PI J~P FP.Xl ,RETURN TO LJ~KR e4 t4~e!"" 
e5 11?2? Plle23 FP. TTl FP.n+1 e~ r.47?J 
06 11223 PI13e5 FLT"I e6 Vb.3~f 
~7 \1224 p 11455 F~T02 €7 146V!'i~ 
~~ 1122~ 177117 -I e6 r~4717 
09 \122~ P 11 e02 FPESXI FP.ES .9 "~P3P~ 
10 \1227 Plle00 FPTKX. FP.TI( I~ \42456 

11 ~-~116 

12 IP4~ r1124. F,H2, ,+1 
13 1 P4" P"!'i215 , TxTE «15><12>FPsn FP,LP FP,ES( 
14 POP3"f 
15 ~JeI2J 
16 r~446J 

l' ~~121:!06 
16 14 6056 
19 r~4520 

2. P~.J~f 

21 142456 
22 ~~PI2J 

23 IP5f 9112!'i7 F, TXJ. , +1 
24 112~7 P~!'i215 ,TXTE «I~><12>FP,~r FP,~G FP.GA( 
25 p5~J.e 

26 P44eS6 
27 V'~4711 

28 v~PJ~e 
29 V41256 
JP ?~4~07 

J! .5P3·~ 

32 V43456 
J~ P~·!~I 

34 11271 rt!272 F.Tx'r ,+1 
3~ 1127? ~~52!5 ,rnE «!5><\2>L AOQS ~ATA 5 AORU 
J~ 12"314 
~7 ~421~1 

~A v51722 
39 ~42V11 
4. 1021.\ 
41 r~45·1 
42 \2~12J 
.~ ~4211! 

4. 1517 2;> 
4~ ·~.r~~ 



UI57 "P~TS 101~8 ~gJ;TS 

el PI 
f2 E2 
e3 IFLOATI~G POINT LOAD AND STOPE TEST e~ ICO"P'~E ~I'GLl pOEC STC~f CO"PAPE 
e. 'SINGLE P~ECISIO~ OPERA~DS 0' 
es e~ 113t'" ~Jv.7~ LOA 2.FLTIA 
ee I \3~~ P001'7 FL T011 HTIE-fLTI!I 06 lOt'I rJ4Hp LOA J.n Tie 
e7 113e~ e0"01 JSA .+1 07 113t'2 r2"7P LO. I. FL TIC 
08 113e7 P2~716 LOA e.fLTflI e8 I tJ6~ 124E'~ NESOR I.' 
09 1131P 117P00 ADD 0,J f9 II ~e' 12~'~0 I'C 1.1 
10 1131 I 05'537 SU 3,FLTU 'LOAD DATA STAAT 10 1136!1 0"'67 SlA I.FLHE 
II 11312 e2'772 LOA I,FLUI-l ,GET ~PPEA LOG ADDRESS II 11366 r21V 0~ HTIT, LOA 0.0.2 ,GET FIRST _OAO OF PAIA 
\2 1\313 1666'0 SUBOA 3,1 ,HALF SCRATCH 2 wOAOS EAC~ 12 11367 V25'~0 LeA 1,O,::5 ,GET FIRST STORE 
13 1131' 121220 HOVZA l,e 'I FOURTH SCRATCH 13 1137~ 122. \4 SLB- l,p,SlR '~OT'IS ERA 
I' II3IS \l7Ue ADD e,3 I' 11371 I'~P"6 J"P FLlte 
15 1131~ '5'533 SlA 3,FLTlB ,START OF STORE 8UFFER 15 !1372 Vl0'~5 Hl FI_OS 
Ie 11317 ,4P533 su a,FLTle 16 !\373 P2!1'~' LOA 1,4.3 'GET 2NO TIME STORED 
17 1132'" 105e00 MOV e,l t7 1137' 122. \4 SLB- I ,P, S1R 
Ie 11321 e30527 lOA 2,FtTU 18 1137!1 e~0"2 J"P FUle 
19 11322 12·.0e NEG 1,1 19 113H PI.,51 DSZ FIO~S 
2~ FLTILI lCALl ARANG ,FILL I FOURTH 211' 11377 Vb3vn HAL T 
21 1132~ ~6~202 NIoe MAp 21 lI'f~ 1!>1'~0 I~C 2,2 
22 1132' P0e062 JaA URANG 22 , I'" t75'0~ I~C 3.3 
23 11325 0'U00 SU e,0,2 ,Of BUFFER 2~ 114"'2 "'21000 LOA e.0,2 ,GET 2ND .ORD Of PAIR 
2' 11326 I!H'00 IH 2,2 ,IoITH RANDOM .'S 2' II'e3 ~25'00 LOA 1,0,3 ,FIRST TIME IT STnRED 
25 11327 125.u I~C 1,1,UA 2!1 lI'e' 122'1' Sli8- l.e,SIR 
26 11330 ~0e713 J"P FL TtL 26 II'e!' 1"0~'32 J"P FLTIC 
27 11331 020517 LOA m,fLTU ,FIll BUFHR 27 II'e~ 010"1 ISl FI.~~ 
28 11332 1"24517 LOA I ,FL TlB ,1ST PAlA 28 \1.",7 1>25404 LOA 1,4,3 12ND TI~E 2ND WOPD 
29 11333 030517 LOA 2,FL TIC ,MOYE 1ST TO TEMP 29 \1'1'" 122'1' SUS" l,e,SIR 
30 11334 100640 .. EGOR 2,2 ,STORE 2ND PAIR 3~ !UII 0~~.26 JOP FLTtC 
31 11335 151400 INC 2,2 31 11412 r14'35 DSZ FIOOS 
32 11336 17652111 SUBll 3,3 ,MOVE 1ST PAIR BACK 32 u 4n P63en HALT 
33 11337 175120 'IOVll 3,3 lAND STORE THEM 33 1\'1' 15140~ I~e 2,2 
3' 1134~ '62374 FL TI M I FlOOS 0 'LOAD FIRST 2 AAN .'S 3' 1141!1 17S.00 I~C 3,3 
35 1134' Ib3000 ADO 3,~ 3S 11'16 ~21e00 L.DA 0,0,2 ,FIRST _ORO 2ND PAIR 
36 113.2 V.6~17' fSTRS I ,STOAE THEM BAC~ 36 11'17 025.el1' LOA 1.0,3 
37 113.3 167000 ADD 3,1 37 1\'21" 122'1' SLB" 1,I1',SIR 
38 1134. e60375 FMFT ,SAYE III: TEMP 38 1\'21 ~jj"16 JMP Fl ltD 
39 113.5 001".01 JMP ,+1 39 11422 P2te~1 LOA 0,1,2 '2ND -ORO 2ND PAIR 
40 1\3.6 06237. FL.ODS iii ,GET ~EH 2 RAN .'S '111 1I'2~ V25.PI LOA 1,1.3 
41 11347 p~e'01 JMP ,+1 '1 1\'2' 1~6'14 SeS- ~,I,SlR 
42 1135P 066174 FSTAS I '2 1142~ l1'~e4111' J"P Fl ltC-2 
43 11351 1670P0 ADD 3,1 '3 1\426 1756211' I~e1R 3,3 '.3 TO STORE 
•• 11352 1"60275 FHTF ,RESTORE !ST 2 RAN .'S 4. 11'27 175500 I~CL 3,3 ,BUFFER ADDRESS 
.5 1135' "~"401 J"P ,+1 45 11431" 17!140~ I ~C 3,3 
.e 1135' P6e17. FST~S I 'STO~E T~EH AGAIN '6 11431 Ple423 I!l FLTIE 'DONE ALL SKIP 
41 11355 Ib7000 ADD 3,1 47 1\432 P~P7J4 J~P FL TIT 
'8 I ne6 15140. I~C 2,2,811> .~ LCALL RETU2 IlEST PASSED "ETURN 
.9 11357 ~007el JOP FL fI" 49 11'3~ pbP2~2 ~IOC YAP 

5P 11'34 P.V.6~73 JSR 'R~Tl2 



UI59 ~PRTS 
P,I 
02 IERROR RETU~N ~RC" 
e3 
11:4 IIA3~ 15141"0 I"C 2,2 
e5 'IA3~ 1754100 I~C 3,3 
e6 tlA37 ~A~'IA FL TIOI STA 0,fLTlF 
07 tl·4~ 02!1'A1'I7 lOA 0,FHDS 
ee 11"'1 10312. ADDIl 0,r 
09 11"'2 \17000 ADD 0,3 
I~ tl'.3 220.U lOA 0,Fl UF 
II I"" ~!i.A"'7 STA 3,FLHF 
12 LCUL ER~ET 
13 11"'5 P60202 NIoe "'P 
I' II"~ ~i'ee72 JSR _fRRET 
15 
16 11 .. 7 1'10011)1'0 FlwDSI ~ 

17 tl'5~ P011J01!0 FL TlAI II 
18 tl'51 1IIi!11I0 1'1 111 FLTlBI III 
19 11'52 Plle01'1Q1 FLUCI II 
21/J tlA!i3 1!1I1I1i1I1JPQI FL T1F I Il 
21 11'15' IHl 111 0 III I!! FL HEI 0 

TI<YS TEST 

'SAVE RfAL ADRS OF ERR 

I"I~~ 
n 
V~ 

e~ 
V4 
V5 
V5 
V7 
e~ 

e9 
IP 
II 
12 
13 
I· 
I~ 

I~ 
17 
I~ 
19 
20 
21 
22 
23 
2' 
25 
26 
27 
28 
29 
3~ 
31 
32 
33 
3' 
35 
36 
37 
38 
39 
'1' 
'1 
'2 

~14~~ 

11'0;" 
11457 
1 ,.~~ 

, 14t 1 
1146~ 

"'63 
11464 
I1'H 
1146~ 

11'67 
11471' 
IInl 
1141'. 

11·73 
".7' 
11'75 
11'7~ 
11'77 
tl50~ 

11~01 
115~2 
11503 
1151'. 
II!!r!! 
1150~ 
11527 
11~1" 
11!l11 
11!11:> 
\t!ln 
11!l14 
11!l1'" 
11~16 
11517 
1152" 

4~ 11521 
•• II ~2~ 
.5 11523 
.~ , 152' 
A7 11525 
'8 1152~ 
'9 I 1~27 
5~ 1153~ 

V~~!71 

V~4'PI 
P.V77~ 
117rp~ 

Vo4~~1 

V2'772 
166t4V 
12122e 
\l7vVv 
vli'55!! 
"4"'~~5 
1i!50~P' 
1'30551 
124.0P 

P61'121'12 
P06P62 
e4lU00 
1514I'1P 
125.041 
1!~0773 

,2P5'1 
0U5'I 
P31'15'1 
15"6'~ 
1l"2'0 
I&UI'I0 
176e?I' 
17712' 
~6237e 

Ib301'10 
V6!'175 
167'1'\0 
V61'1375 
1110"'1'11 
Pb2375 
~~P4P I 
V66175 
1671'1U 
1'160275 
e0eUI 
1'166175 
1670l'1l'i 
151'1'1' 
P0P7~1 

IFLO.TING P""T lOAD .~c STDFE TEST 
I~OU8LE PF tCI5I"' O~E.A~CS 

FLTP2. FLT?E-FtT~2 
JSR • +1 
LeA 0.H T~2 
AI"JD OI,J 
STA J,n T2l 
LOA I.FLT02-1 
SlBO~ 3d 
"CV7~ 1.~ 
ACD 0.J 
STA 3.FLT?P 
STA e.n He 
Mev ~.I 
LOA 2.F[ HA 
NEG I. I 

FLT2LI LCALL ARA~G 
~IOC .. AP 
JSA UMHG 
STA 0.0.2 
I~C 2,2 
INC 1,1.8lA 
JMP FL Tn 
LOA 0.n T2A 
LOA t,FLT28 
LOA 2.FLT2C 
NE"OR 2.2 
MOVOR 2,2 
I'C 2.2 
SLBIL 3.3 
ADDIL 3.3 

FLT2~1 FLOOD 0 
ADD 3,0 
FUR!> t 
ADD 3,1 
F"FT 
J"P ,.1 
FLOOD ~ 
J"P ,.1 
~STRD I 
ADD 3'\ 
F~TF 

J"P ,.1 
FSTRO I 
ADD 3.1 
I~r. 2,2.SIR 
JMP FL T~~ 

'LOAD DATA STAAT 
IGET UPPER LOG ADDRESS 
,HALF SCRATCI< 2 WORDS EACH 
II FOURT~ SCRATCH 

1ST ART CF STORE BUFFER 

I F ILL I FOURTH 

10F 8UFFER 
'-ITH RANDOM .'5 

,FILL 8UFFER 
,1ST' 
,MOVE 1ST TO TE~P 
,SHIRE 2ND 4 

,MOVE 1ST' BACK 
,AND STORE THEM 
IlOAD FIRST. RAN .'S 
,STORE THEM BACK 

,SAVE I~ TEMP 

,GET 'E~T • HAN .'5 

,ST"RE THEM AGAIN 



1~lel ~PRTS 
1~1~2 >PQTS 

el 
~I 11~1' ~21~'P FLT2~. Lr,;, ~,0,~ ,FIQST '000 2~n .. e2 
~2 11571 ~2~'.~ LOA 1,0,:! 

e3 'COMPARE DOUBLE PREC STORE CO~PARE n II~V~ 122'\4 SI,e. ,,~, SZQ 
04 0' II'~I ~~~'2~ J"P FL Tn e5 111131 ~30511 lOA 2,fLT2A ~II !1~P2 ~~I~~I Lra PI,1,2 ,~.~ _oon 2"'0 .. 
ee 11532 ~H511 LOA 3,FLT28 pe I HP3 P211'~1 LeA 1,1,3 
e7 11533 ~2'511 LOA I,FLHC P7 I teP4 !P~'I' S~~ •• ,! .·~lo 
e~ 11113. 1246'0 NEGOR 1,1 08 II~e5 P0P.2p J"P FL He-, e9 \l1I3~ 12524~ MOVOR 1,1 P9 II.P'I 1~252~ SL8ZL 0.e 
10 11113e 12!i.e~ INC I, I I~ I te~7 UII2p MrvZL 0.e 
1\ \1537 P"'5~7 516 I,n T2E II II~I~ \I30PP ACO p,2 
12 !l5'~ IUI2!! fL T2T. AOCZl e" 12 II~ II 117V~P AnD 0.3 
13 11541 04"477 816 e,FL 12S 13 1I~12 ~1~'26 Hl FLT2S 
I' \15'2 "2U~' lOA 0,e,2 ,GET FIRST WORD OF 4 14 116P P.,V,763 J-P FL T2L 'DO "'~T 2 2ND .. 
15 115.3 U54~0 lOA 1,11,3 'GET fIRST STORE 15 1161' II2'P0 SLB 0.2 
Ie 11544 122.\4 SUB/II l,e,SIR ,NOT-IS ERR H 1161!! Il2n, SuB 0,2 
17 1I~'5 000462 J~P FLT2C 17 II~I' 115·.P I ~C 3. J 
18 115.6 1'11"73 lSI ~2WDS Ie 1I~17 175620 I~ClR J,3 '+5 Tr SToRE 
19 11541 U5'10 LOA 1,le,3 /GET 2ND TIME STORED 19 1162('1 175500 I~CL J,J ,SUFFER ADD~ESS 
20 115!!1lI 122.14 SU8" 1,0,SlR 2A 1\~21 t'l1~425 lSI Fun 'DONE Al L SI(IP 
21 11551 ~0P45e J~P FLT2D 21 1162~ 00P716 J-P FL T2T 
22 115!!2 014467 OU HWDS 22 LOLL RFTU2 ,TEST PASSED RETU~N 
23 1I~5J e63~77 HALT 23 11~23 P6~2P2 ~IOC _AP 
2' 1\55' 1!5\4~' I~C 2,2 24 11~2' v~eH3 JSR 'RETL2 
25 115!5~ \75'00 INC 3,3 25 
26 115511 021011'0 lOA 0,0,2 ,GET 2ND wORD OF • 26 'ERROR RETUQN FRC. THIS HST 
27 11557 025.11'11' LOA 1,11,3 ,FIRST TIME IT STORED 27 
28 Ile6~ 122'\4 SUB/II I,P,SIR 28 11~25 1~1'00 I'C 2.2 
29 lIe61 '160446 J~P FLT2C 29 IH2f' !15'~P I'C J.J 
30 1156:'> 11'111'457 lSI f2wDS 31'1 IH27 P'0416 FLT201 STA e,F! T2F 
31 11563 0254111' LOA 1,101,3 '2ND TI~E 2ND WORD 31 111I3~ r20411 LOA P.f2"oS ,CALC RfAL FAILURE 
32 11564 122'14 SUB" l,e,SIR 32 11631 103120 ADDlL 0.r ,ADORfSS 
33 11511~ 0100. 04 2 J.P FLT2C 33 1163' 1011211' .CVIL 0,e ,COULD Pf OFF BY 8 
3. 11566 el4453 DSI F2WDS 34 11~33 11700111' ADD 11'.3 
35 11567 P63077 H'LT 35 1163· P2~'11 LOA 0,FL T2F 
36 11571' 151411', I~C 2,2 3~ Ile3~ P5441P SlA 3,fLT2F 
37 11!'71 175411'0 INC 3,3 37 LCALL EOH T 
38 lI15n ~10"6 lSI FLT25 3e IH36 P.b02P2 ",10C MAO 
39 11573 01001747 J"P FL T'H2 39 \I~37 P~"272 J5R HROE T 
401 11!!7' 1~21211' AOClL ".e 4" 116.('1 lI'"pep~ FLT:.>S. P 
'1 II 57!! 0'0 44 3 SU 0,FL T2S AI 

42 116·1 '''PII'P0 F2.DSI 11' 
43 Ile'2 ~~~000 FL T2A. 0 
'4 11~·3 V~0~00 FLT2B. 
'5 Ile44 P00e00 FlT2C. 
4e II~'~ vep~00 FLT2fl 
047 II~'~ 0~~ep0 HTn. 



~4 

e~ 
E6 
07 
U 
e9 
10 
II ~0117 
12 
I~ 
14 11647 
15 1165~ 
16 11651 
17 1I~~2 
18 lI~e3 
19 \165 4 
2~ 1165~ 

21 '1656 
22 11657 
23 
24 1166~ 

25 
26 
27 
2~ 
29 
3~ 

31 
32 
33 

01164, 
e~P117 
p 1165p 
~0012~ 

P116'7 
0000P0 
ell672 
e 11725 
0~0~0~ 
000000 
177777 
.76000 
P12'51 
012451 

P'0515 
047U7 
152305 
141711 
1522'0 
050101 
120305 
14272. 
152123 
00peVe 

,TITL ~TTES 
IMlGNETIC TAPE TEST COMP'TlRL~ 
'"ITH THE DIlG~OSTIC LI~~ER 

'OEFI~ITIONS BLGC~ TO LINKER 

LMEML·, 

LPG"'., 

NEXTT MT,~0 

,Loe LPGI' 
MT,P0 

,Loe LMf~L 
e ,INTERRUPT TI~EOUT S"ITCH 

MT,00, ~T,01 

~T,02 
2 

" ·1 
I 7611!U 
~T,XI 

~T, XI 
, TXTE 

MAGNETIC TAPE TESTe 

JI'}l1~4 "P~TS 

n 
V2 
n 
~. 

~5 

e~ 

e7 , I'n 
ve I 1~'~ 
~9 II'" 
I~ II~'~ 
11 Ilf" 
I~ , I~" 
13 117?~ 

I' , 17V I 
15 I !7P2 
16 1171"3 
I' IPe' 
18 I !1~~ 

19 I!7H 
2~ I !7e' 
21 1171'" 
2~ 
23 
24 ,!11! 
25 11712 
26 117P 
27 11714 
28 1!11~ 
20 1!1!6 
30 11717 
31 I t72~ 

I~U?~ 

eo2e22 
~65422 
125~~5 

P"P411 
1264P0 
~05V22 

P'~422 
151232 
PkP4~6 

153100 
151122 
~~P'~3 
~'P743 
P~U~0 

e2~AU 

ebl122 
126.~0 
~.6556 

~2e.~5 
024.~5 

~J0'05 
~02e6' 

'"AG~ETTC T'.f T,~T I'ITI'LIZf 
IDETEO.I'E IF A. "TA CO'TODL ANr 
,A O.IVE ~ FxIST 

MT,01. ADC ~.~ 

D~8 e',~T. 

DI~ I,~H 
,",C II t, 1 , S~,~ 
J'P "ToIA 
5LB 1.1 
DCA I.MH 
DIA 2."fA 
"CVZ •• 2.'.SZC 
J-P MToI8 
ACDL 2.2 
MOV7L 2.2.S7C 
J-P MT,IP. 

MT,IA' STA 0.MT,~0'2 
JMP ~.J 

IMAG TAPE CONTRnL AND 
IENABLE TAPE TEST AND 
MT,IB, LOA 0.MTI~ 

DOAS ~,"TA 
SUB 1.1 
SU 1,'.T,n 
LOA 0,MT,KI 
LOA I,MT,K2 
LOA 2,MT,K3 
J"P OEI~TS 

,PEAO .cORS BAC' 
ISKIP IF .TA eO~TPOL 

1'0 .AG TAPE 

'DRIV~ TO REG' 
IG~T ~THUS 

A DRIVE 0 nIST 
E~TE~ I"TfRRUPT VECTORS 

'OEV • 
110 MS~ 
,INTERRuPT DIRECTnR 
,ENTER INT VECTORS 



Ule! ~PIITS 1~1~6 ~PIITS 

01 Vi ISO~E A~OuNT no TC 6., SC~ATCM A'O IlCM 
U P2 "liE AS~IGNfn Tr TMIS TEST 
03 11721 PIiI~f10 Mfte. u r3 'PIC~ STAIIT 8uFFfA .ITMI~ FIIIST 4"e 00A05 
e. 11722 1'01022 MT.~I. M" U 
r! 11723 .00r77 MT.~2. 77 e5 "T.2C. LeAl L AIIANG 
e6 \1724 012211'1 MT.K3. MT.IO r6 1176' PII~202 NIOC MAP 
117 r7 117~' v~t'pe2 Jell OAIIHG 
ee 'EXECUTE ENTRY POINT e~ \1763 1~!I~0' HOV 0,1 
09 ,HT.I0+a-AOOAESS PROCESS Ohll NO aCRHCH n 11764 03"26 LOA 2,MT2!;6 
111 10 LCALL AIlIvI 
II 11725 031/17211 I4T.1II2. ~OA 2,MT.III1+2 ,GET INTR SW \I 1176!1 PIIP2'2 NIOC MAP 
12 11726 I!lUIU MoV 2,a,SlR ,SKIP-NO SCRATCH 12 11766 e06r.63 JSR "DIVI 
13 11727 0111111'1PI~ JIIP 111,2 ,GO TO SEVICE 13 11767 02'106 LN I,SC~LO 
14 LCALL ASCIIA ,GET IK SCII 14 117711' 11670111' AOO 0, I 
15 11730 '6\1121112 NIOC HAP 15 11771 '44&1115 STA I,HTCST ,DATA START ADDRESS 
16 117:51 P111611153 JSR .ASCRA It' 11772 '2'\10 LOA I,OC~LO 
17 11732 U2.55 JMP 'MT.xx 'NO SCRATCH AVAIL 17 \ 1773 11II7P,0~ AOO 0,1 
18 LCALL AOIIAP ,ASSIGN IT TO OCH III \1774 ,.U51113 aTA I,MTCST 'C~AN~EL SHPT ADDRESS 
tv 11733 06111212 NIOC MAP 19 11775 '24.,6 LOA I ,MT .~K '" IK'S AVAIL 
20 \1734 U611174 JSR "OI4AP 2111 1177!' 12712111 ADOlL 1,1 ,.4 
21 1173!! f'0U52 JI4P '''T.XX ,NO OCII AVAlL 21 \1777 P2Ult LOA "MT.3 
22 LCALL ARANG 22 12P"pI 107U0 ADD 1',1 ,ACI-" PECOROS TIIAT fIT 
23 11736 061/1202 IIIlOC MAP 23 12"'1111 '''''3 ST' I,MT.8k 'I~TO AV,ILA8LE BUffER 
24 11737 1'1061'162 JSR URA~G 24 12P,2 PJeUI1 J~P MT,'3 ID~TEP~INE ~EXT 0" 
25 \l7'11' lliI!l0Il'1II MOV III, I 
26 117'1 1'3045111 LOA 2,MT.6 
27 11742 I "Ullie SUB I,ll 
28 \l7'3 ""1!!53' STA IIJ,MT.KK , .. " IK'S EXTRA 
29 LCALL ADIVI 
30 117" e61!12~2 IIIIOC "AP 
31 11745 r06f63 JSR UDlvI 
32 117.6 111"1'15 NEG 0,III.SNR ICII,'" tk'S TO EXPAND 
33 11747 I1lU'12 J~P I1T,2C 
:u MT.2L. LCALL ESCRA /TRY TO GET I~ 
35 1175~ ",6111202 NIOC ~AP 
36 11751 2'11605' JIR '!SCRA 
37 \l7!2 "'00407 J~P MT,2C 'NO 140RE AVAlC 
38 LCALL ED"" 'ALSO EXPNO DCH IK 
39 11763 ,,60212 NIOC MAP 
.0 \175' U6",75 JSR IED~AP 
41 1175!! P00426 J~p MT,aR ,CANT EXPAND OCM 
42 11751\ 010U5 ISl MT,kK ,.1 "IK'S ASSIGNED 
'3 11757 t0IAU I~C 11l,",SlR .. 1176/11 o IIIIJ77 III J~P MT,2L 
.5 
'6 



1~167 
el 

~PRTS 

e~ 
e3 
U 
e5 
e6 ., 
ee 
09 
10 
1\ 
U 
\3 
14 
III 
16 

129'03 
12~0' 
t2US 
12~~6 

12V.27 
12~1~ 

12UI 
12'\2 

060202 
Pil6055 
pOJen 
~06~'5J 

U24SI 
u~e"J 
U~U6 

~0"'0e 

IRELEASE IK T~AT COULONT PE ASSIGN~D TO OC~ 

"'T,2RI LCALL RSC~A 
"JOC ~AP 
JSR 'RSC~A 
HALT 

"'T,XXI 
MT,JI 
foIT,61 
foIT2l16t 

J~P MT,2C 
,NOT PR~PABLE HALT 

1I1I1~8 

et 
V2 
e3 
e. 
ill 
~~ 

e7 
e~ 
e9 
10 
1\ 
12 
13 
I' 
15 
I~ 

17 
Ie 
19 
20 
21 
22 
23 
2' 
211 
26 
27 
211 
29 
30 
31 
J2 
33 
3' 
J!I 
36 
37 
38 
3C1 

"" 

12"IJ 
12"1' 
12PI~ 

12PI~ 
!2Pt7 
12V2P 
129'21 
12"2~ 
129'2J 
12P2' 

12P2~ 
129'26 
12'27 
12~J~ 
129'31 
12P3~ 

129'33 
I2V3' 
12~3!1 
12V3~ 
129'37 
12V'!' 
12"" 
12U2 
129"3 
12P44 
!29"5 
I2P'~ 

12,.47 
12"5" 
IUlIl 
12~52 

12"'!'! 

9'2"57 
'~06" 
~""'P,~ 
p6lv?2 
v6"?2 
12!12~3 
e02766 
VI2'5~ 
I~HV3 
v00516 

P6V2P2 
v~~ee2 
IIIl~V~0 
9'3P5!'1' 
e2P"3 
\12.111" 

06"21112 
Utle63 
V2"3' 
123V"0 
031'1'33 
V410!'2 
9'41001 
1253"0 
12'61110 
125."" 
I 25!iI'l!' 
0'''27 

1116"21112 
9'06071 
P.r.33 
V' .. 33 
PliP'33 

• I 12V~4 ~61112'2 
'2 I2pe!l v~~e~2 
.3 12C1'e~ 11'40'3\ 
44 l2"e7 P3Q1'17 
'!i 12~~P U":!0 
.6 12~61 12612P 
47 12r62 125120 
.8 12"6~ v21U0 
,9 1211'64 P'teCl'V 
15" 12P6!1 175.00 
51 12P6~ Ib\4~0 
52 1211'67 125'~4 
53 12~7!" P~QI"3 
154 12"'71 0~0'21 

I~ATA C"A"~L A' r. SCP6TC~ A~E AS~TG"F~ 
IrETE~.I'E •• Al Tr DC "IT" n.IV~ 

~T,0JI L~A 0,.~T.TT 

~EG~"~ ~,P,SZ~ 
J~p ~T.J.A 

DCA 0,MTA 
OTl I,MTA 
MrV1R I.I,S~C 

J~p '.T,n 
ISZ '.,T,n 

~T,]AI MCV 0.~.S~C 

J"P MT,]~ 
LCALL ARA'G 
NICC ~AP 

JSR UHHr, 
MCV 0.1 
LOA 2.MT64, 
LOA 0.MT,B~ 
SuB 0.2 
LCAlL AOlVI 
NIOC MAP 
JSII "OhI 
LOA I.MT,BK 
ADO 1.0 
LeA 2.MT,TT 
5TA 0.2.2 
STA e,1.2 
MCVS 1.1 
~EG/I 1.1 
INC 1.1 
INCl 1.1 
STA I.MT,SL 
LCALL "liANG 
~IOC MAP 
HR 'FRA~G 
STA 0.MTO_1 
STA I.MTO"2 
SU 2."TO'3 
LCllL APANG 
~TCC MAP 
J~R IAHHG 
STA 0. MTC.' 
LrA 2. MTOST 
LOA 3. MTC_X 
ADClL 1,\ 
MOVlL 1.1 
LOA 0.0.3 
STA 0,,,,~ 

I'C 3.] 
I~C 2.2 
I'C 1.1.5111 
J"'P •• ~ 
J"P MT!' rL 

11501 IS ORv ROY 
ISTILl RE_I~OING EXIT 
IS~T .IIITE STATE 
,.RITF SELECT CARRY-I 
ITApE IS I~ REA~ ~ODE 

'""rTE AT LEAST 

'~NE PUFFER FULL 

,. BLOC-S TO "RITE 
,. RLcc~e 8~SP/RE'O 
, .. PLOCKe .'!Ie 
,·FOR .. C 
I TA~E OFF 4 

IBUFFER LENGTH 

,G~T • RAN"'S 
HOR DAU 

110.' 
'MOV TO !'IRST • WOS 
JI~ DATA AUFFER 



10169 "~~TS 1~\1~ ~P~TS 
U ~I 
f2 12~72 212101 MT, TTl "TCTS ~'-
'3 12P73 P000P0 MT,KK. II! '* IK'S ASSIGNED n IFIRST • ~O~DS T~ 81If'f" '~E FILLED 
0' 12PH ~0"'0PP,"T,BK' ~ '* TAPE BLOCKS AVAILA!LE i. ,"OH T"E" TO Of!T OF BLFFEo 
0~ 12~7~ P0A0PIl'''T,BL. '" '* WORDS IN BUFFER 0~ "~O ~TlRT ,OIT!~G 
06 12078 P000Ar "TDST. e ,DATA START ADDRESS 06 121 t' V24763 "TFIL' LD A 1,I'1T,l;L 
07 12077 0ji10e00 "TCST. '" ,SA"E BUT fOR DC~ e7 \ 211 ~ V2137' LO'&' PI,-4,2 
ee /TEST CONTROL TABLE 0~ 12' I' V'UPA SlA 0,~,2 
f9 !2U~ PUI04 MTDW •• "TDWI e9 12115 151'~~ I ~C 2,2 
III 12101 11'00000 I1TCTS. 0 'MODE CD~TROL REG III 1211~ 12!S'P. I'e loI,SZo 
II 12102 11'''''011'0 '" ,WRITE RECORD CTR \I 12117 P0P774 J"P .-' 12 1;2103 P0~'Ql0 a ,READ BKSPA eTR 12 1212v UP522 L~A 0,MH~1 
13 1210' 000000 MTDW 11 II! \3 \ 2121 263022 Dec A,MH 'LOlC .C 
I' t2U!S 000el'e MTDW2. I! I' 12122 '2'75~ LOA I,"TCST 'C"""'EL STA~T 
I~ 12106 0UeIla "TDWJ. 0 I~ 12123 e66e22 DOB I,MH 'LOAD CA 
16 12107 000",Il0 "'TOW" Il 16 1212' 23,.65 LOA 2,MT.wI 
17 I2IU 000000 MT,CA. '" ,CURRENT BLOCK ADRS 17 1212~ '525'6 STA 2,·.H0X "~ITf I'T PROCESSOR 
18 12111 00000e MT.RKI III ,. RECORDS IN BUF'ER 18 1212~ 23""12 LeA 2,MTep '"T WRITE COM~A~D 

19 12127 P207'e LOA e,MT,BK 
20 12131' 1"1)761 STA PI,MT,Rtc: ,. UCOROS I ~ASS B .. lER 
21 1213! Ul2eAe ADC 1l,0 ,SET eKSPACE SW 
22 12132 e.,.46 STA a,MTSS. 
23 121J3 ".,7e5 STA I,MT.CA ,START RECORD ADRS 
2' 1213. 071122 D~AS 2,~TA 

25 LCALL Rn~N 
26 121J!5 0"~2e2 NIOC MA~ 

27 12'3~ PI6!1~61 JSR uE TR~ 
28 I21J7 0~0 100 MT6',. 6', 
29 121'P P160050 MT!SIl' 51' 
3~ 12141 1'00000 MT ,EK. 0 '~EAD RETRY CTR 



11'1171 MPRTS 1~172 ,. "",T 5 
~I ,nRIVf IS IN ~~AO STATE rl 
02 '~EAO A~ ~ANY RECORDS AS POSSIlIlE r.2 
03 ,INTO TME DATA BuFFE~ e~ ".TEQ.UPl aI~p'T[~fk 
0' 'AFTER IIAC~SPACI~G OVER All wPITTEN ~, 

e5 121.2 030730 MT,JR. LOA 2,MT,TT uS 12UI V3~'72 ~T,IDI Lr:A 2,'~TI'.JIPI)( 

0e 121.3 1'2500:1 lOA 1,2,2 ve 12~V' Vb~~2:1 OUC V.MTA 
07 I2IU 021'1730 LOA III,MT,e~ r7 12~V~ P4p.'4p STA 0.~T5TA 
18 12\411 122.32 SU8Z<o l,e,SlC 0~ 1220' 1(1133 -cvlL" ~ ••• S~C 'SKIP IS ERR FLAG 
09 121.6 121U0 MOV 1.0 '(0)."~fCOROS TO READ 09 122V~ ~~, IVV I J"P I.e ,p~nCESS NOQ~L RET 
10 12147 "40725 STA 0,!4T,eM II' 122V~ 1"3132 ACDlL" P, •• SlC 'IS IT CATA LATE? 
1\ 121521 .'07 41 STA ,,"'T,RK 11 122V7 V.VSII J"'p M".Q~ ... '- ,TYPF ALL OAT' LATES 
12 12\51 020721i LOA 1II,14TtST 12 '2" • vd.v" J"P .,2 ,PROCESS ERROR 
13 12152 1'4P736 STA III."'T ,CA 13 
I' 121153 062022 OOB I'J.MTA 'lOAD A~DRESS 14 ,wRITe INTERRuPT SERVICE POUTINE 
15 12154 02501!l2 LOA 1,2,2 15 12" I Unl2 MT,"II '.+' 15 121155 12 .. 00 NEG 1.1 16 12~1' P..~433 J"P .T,wE 
17 12155 U7P22 DOt I,MTA ,.0110 COU.,T 17 1:121J VI~'JI DSl '~T'H I-I IIHeRns TO .RITE 
IS 121157 U1IJ50\ LOA 2,MT,WB 18 1221' P~~'~' J~P MT.~'" 'MORE TO nO 
19 12 lee! UPl,2PJ lDA 0,MTBSW 19 '22111 1'20523 lOA QI,MT,P' ,SET LP ~lCKSPACE 
20 1216\ u~e •• COMO f,.,SZR 2~ 1221~ ~'2'55 SlA IIJ,'MT~I'JX 'COMP.~E .. RITE RUFFER 
21 12\62 nUll! JMP MTROG 21 12217 V~UPII! J~P e,l 
22 12153 052511'1 STA 2,'MTeex ,AKSPA INTERRUPT ~ANOLER :12 'cO"Tr~UE .RITING ~eCOROS 
23 1216' £1'041' aTA e,MTBSw 23 122H £20670 I'4T.W,"", LnA 0,~T,CA 

2' 121515 0401552 STl II,MTRDS 2' 12221 11011 3.' MOVS p,p 
25 12165 1f111501l INCL 1l,I'I 25 12:12~ 1~170", I'CS 0, .. ,+.~~ TO AORS 
2& UI67 PJ4I!752 STl II,MT,EK ,3 FOR RETRY CT~ 25 12'23 "'£1665 aTA 0,14T,CA 
27 1217'" 220.151 LDA IIJ,MHII) ,B~SP. OAV II) 27 12:12' 1'2'653 LOA I,MTCST 
28 12111 061122 OCAS CIJ,MTA , STAAT BKSP. 2~ 12~:1~ 1'11'66' OSZ -",11K ,SKIP OCNE FULL BUFF 
29 LCALL RETRN 29 12:1:1~ P,~P4"5 J"P ,+~ ,NOT AT EOB YET 
311) 12172 061'121'2 .,IOC 14AP 311 12227 1'1"651 STA I.MT,Cl ,RESET lOIlRS TO START 
31 t2t73 U6I'J6! JaR .RETIiIlo 31 1223" 1210111£1 MOV 1,0 
32 1217' P~4'66 MTROGI JSII MT,We+2 32 12231 1'2'6'3 lOA I.MT,~K ,"BLOCKS IN 8UFFER 
33 12175 1IJf)",e'2 STA 2,MTIiDS 33 12'3~ II) 446!17 STA I.MT,RK 
3. LeAlL RETRN 3' 1:n3~ f62P22 MT,wtt... DOB 0,MTA 'LOAD CA 
35 12176 Pli0211J2 .,ICC MAP 35 1223. 1'2 .. 06 LOA I.MnKI 
35 \2'" 006061 JSR 'Rt.T"" 36 12235 r67U2 DOC I,MTA '-256 .-
37 122£1'" nPlu" MTBSw. A 37 12:13~ Ql3Q17P2 lOA 2,MT5Q1 ,.R ITf rn~ 

38 12~37 V71122 OCAS 2,MTA ,GO AGUN 
39 122.P UI'~I' JMP 0,3 
.~ 12241 V01'1e.0 MU01 .0 
'1 121'~ 177.~~ MTMKI. -256, 
·2 12243 P0Q1I'P0 MTS" I ~ 

.3 12?44 Ol? 102 MUTXI MTCT6.1 
'4 



11!!173 
fI 

~PPTS 

n 
03 
(jI' 
e~ 
e6 
17 
88 
(jI9 

1Il 
11 
12 
13 
I' 
I!! 
It! 
17 
III 
19 
2 I!! 
21 
22 
U 
2' 
25 
2e> 
27 
28 
29 
30 
31 

12:1'5 
122.11 
122" 
122511 
12251 
12252 
12253 
12215' 
122511 
122511 
12257 

1226~ 
12:161 
122t!2 
122t!~ 
1226' 
I 22!!! 
12:16~ 

12267 
1227~ 
12271 
12272 
12273 

1161530111 
121521111 
125202 
1'111111453 
IB2U11!! 
IIIUU2 
1!!2UIIIII 
P42U7 
1'31'76. 
1'71122 
l!Iill4l1f1 

II 22t!1 
nUl7 
92111626 
~24726 
U6U7 
e26611111 
1215222 
1'1111'7'. 
22'.1Il4 
UfI.1II2 
'''PU6 
1'11652 

'~RRO~ STATUS DURING _RITE 
'~ACK UP AND T~y AGAIN If NOT EDT 
,REWI~O RESTART If EDT 

HT.WE, MOVe I!IrI 
HOVR I" 
MOVD 1,I,SlC 
J~P "TRn 

"TBKI. ADC lIl,e 
DOC IIl,HU 
LOA III,HT,loIa 
STA 0"~TIi!IIlX 
LOA 2,MT" 
OOU 2,HTA 
J"P e,3 

'SH' NOT EDT 
'-tOT REWIND 

'SPACE REVRS 

,'ROCESS 8ACKSPACE COMPLETE I~TERRUPTS 
'8ACKSPACE OVER ILL w~ITTEN RESTART READ 
,BACKSPACE I RECORD CD"PLETE-RESTART WRITE/READ 
MT,w81 ' •• 1 

J"P MT.Rt.2 
LOA III,MT,CA 
LOA I.MT.ol 
8U 1,'MT~.w 
LOA I,'''T.TT 
MOVZR I,I,SZC 
JMP HT, .. ~ 
LOA I,MT,AI 
STA 1,'Mnlx 
J~P MT,RC 

MT0111X1 HT ,1110.2 

,aACKSP ERR REWIND 

'SET UP "RITE INTR 

,SKP IS READ MODE 
,WRITING 
'SET UP READ INTR 

11'17' 
~I 

~P~TS 

~:! 
e~ 
r. 
e~ 
ve 
~7 

!8 
09 
I~ 

11 
12 
13 
I' 
I~ 
It! 
17 
1& 
19 
2' 
21 
22 
23 
2. 
25 
2t! 
27 
28 
29 
;'1'1 
31 
32 

1227. 
'.2H~ 
12~7~ 

!2277 
t23~~ 
123~! 
123P? 
t23e~ 

123V' 
123'5 
123ell 
1230 
1231P 
12311 
12312 
12313 
1231' 
1231'1 

1231~ 
12317 
12321' 
12321 
12322 

112275 
P~~'21 
PIP··I 
P20f It 
1~13P0 
t017ee 
p406.~ 

PI'6t116 
"'~0'~' 
.2'503 
.'H65 
"'014"'111 
,62r22 
'2'731 
P67U2 
1~2'2111 
,,, 122 
'~ .. ~e 

'14623 
~il1'732 

'20'11 
'42752 
UI4PIII 

33 12323 V2P."!! 
3' 12~2' 061122 
35 12325 102.U 
36 t:l32~ 1"2.06 
37 12327 ~ill'772 
3~ 1233~ vl'~e IP 
39 '2331 1'12'32 
'QI 12332 P 121 P4 
'1 12333 Pi21 .. 
'2 1233' P 1211' I 
'3 12335 rl2r711 
.. 123311 PI2e7. 
.5 12337 P~~I'I'I'I 

MT.~lt ' •• ' 
J""P "''T.l:1f 
lSI "TR~S 
LOA e.MT,C' 
"OV~ p.P 
I'CS "" SU 0.~T.CA 
D!l NT.glC 

J.P "T.PC 
LOA I,MT,~5 

STI I.'''T'PW 
J.p 0,J 

MT,AC, OCB e."TA 
LOA I,"T."I 
OCC I,HTI 
SLB 2,2 
DOAS 2'''H 
J.P 0.J 

HT,AE, DSZ "T,E. 
J~P .TS.I 
LOA ","'T,NR 
SU 1I.'''TI'0W 
J.p e.J 

'''EAD ERROR STAT~S 
'+1 .~L'S po, 

,RtAO TC FILL BUfFER 
,~o PEAr I "'OIlE 

'CO~PARF BUFFER 
'~EWT N~R~AL E~TAY 

'''EAO 
,NtXT BLOCK 
,IN UGl'E"CE 

,PE REAe 3 TRYS 
'''0 TRy AGA I~ 
'NON REe IIEAD TYPEOUT 
,NEXT NOP~AL ENTRY 

MTREo, LOA 0.MT,10 ,REw 
DeAS f'''TA ,TO C~NTROL/DAV I' 
SLB 0,0 
STA e,'''TTTX 'SET TAPE RE"INOrNG 
J.p .. TAn-2 

MT ,II. 10 
MT, NR, "TCEA 
MT,OX, ~TOwt 

~TD··.I 
MTTTX, MTCTe 
HTOSX, ~T",ST 

MT8KX, "T,BK 
"'TRDS. PI ,. BLOCKS REA~ 



IQlI75 ~PRTS "!7b "POTS 
r.1 'WRITE PASS COMPLETE REC~ECK DATA FOR VALIDITV V! "EAC C"~.LETE "~-fq"" TAP< "E~T 
02 ,READ PAS~ ENTEPS AFTER CHECKINr, FOR 7 TRACK r2 !2'1~ ('1~'11 MT.G'~I . -\ I IF 7 T06C. D~I ~E 

03 123'~ v12J'1 "T.0 4 1 .·1 VJ '2<1 , vn7~~ Lr,A ~,~T"I':'~ 
~4 123'1 ~34nl LOA 3."T.DX .START ~F DATA RAN.'S V. 12'\2 V4?n. 5'" V, .... lFol(x I.~LK~ TC Cn~PARE 

re 123'~ 032773 LOA 2 •• "TnSx 'START OF SUFFER r5 12'!~ rb/'22 OIA 17,~TA ,CLP lNI,SED BIT~ 
r6 123'3 ~214m0 LOA 0 • .,.3 HOE T ~EH OF 4 e~ 12 41' 1~IJVr JoII(,VS "',t' 
07 12344 025e00 LOA 1.0.2 ,GET ONE OF FIRST 4 e7 12'1~ 1~1122 A~D1L ~.~.SZC I SMP IF ,7 TRAC. 
ee 12345 122414 Slie- I.P.SZR ,Sl-fO ~E. ~A 12'1~ V~"'723 J~P ~T,V'_I 19 TRACK CO~P W~ FOR 100 
09 123.6 000464 J~P MTDfR 'E!I!lOR IN O~E OF • e9 12'\7 ~3~713 LC .. 2,MT.nx ISTART • RA~_'S 

I" 12347 101'00 I~C 2.2 18U~P AORS I~ 12'2~ V34713 LOA 3. MT.nx+1 IE~O C'F SAME 
11 1235" 175''''r I~C 3.3 II 12'21 P2 .. ,,,, LOA I.MT7H· 17 TRACK DATAMAS. 
12 12351 020762 LOA ",.MT.IlX.1 U 12'2? ~21~~V LD' 0,fd,e 
13 12362 tl 6. \4 SUB" ",.3.SZR ,S~P IS ~ONE FIRST .. 13 '242J !2J4~e "0 I. ~ ICLQ A~V EXTR. ~ITS 

I' 12353 00077~ J~P MT.04.3 l' '2'24 V.I~PV STA '11,0,2 
15 1235' ~36752 LOA 3.'I'TPKX '-4~e wO~O ~LOCKS 15 12'2~ ,b\4V~ I~C 2.2 
15 12355 175301' Mnvs 3,3 ,.400 \6 12'2~ \06'\4 Sle- ?~.SlR 
17 12356 17461'11'1 ~EGR 3,3 17 12'27 ~~~773 J~p .-5 
18 12357 175400 I~C 3.3 ,. LESS CO~P.RES 16 \2'30 v~Q\711 Jhlp MT.P4+1 I'CO CO~P.RE 
19 1235111 175500 I~CL 3.3 /ARE NEEDED 19 12'31 P37477 I1T7TMI 37477 
20 12361 ~213" lOA 0.-4.2 'GET ~ORO VALIDATED 
at 12362 e25UI! lOA 1,0.2 ,GET ~ORD NOT VALIDATED 
22 12363 106'\4 SUS- ".I.SZR ISK"· 
23 12364 00~4'6 JI'P "TOER ,DATA E~!lOR 

2' 12365 r55374 SU 3,-4,2 ,nR PUFFER FOR "'Xl 110 
25 123611 15\40111 INC 2.2 ,STP AD~S 
26 12367 175U. INC 3.3.SZ~ ,SKP OONE ALL 
27 1 2371!' 0160771 JI'P ._7 
28 12371 P22743 LOA il •• MTTTX ,GET ~OOE S. 
29 12372 lld1223 "eVIII lII.e.SNC 'SKP.CH~G WRITE TO RO 
30 12373 ,,0111.03 J~P .+3 
31 1237' ~127'1' ISZ ."TTl X 
1I2 12375 PlU'1I! J"P ,MTFlx 
33 12376 P207'1 LOA 0, "TADS 
3' 12377 026'1'17 lOA I.·MTIIDX ,OJ filMS TO RD 
35 12.e~ 106425 Sliez ".I.SNR ,-.8lkS ~D 
36 12'01 PI6733 OBl ."niX ,CHNG 8M TO WRT MODE 
37 12'1'12 UUU SU 1.· .. TIfDX ,REM BlKS TO RO 
38 12'03 12500 .. PlCV t.l.S711 ,NONE lEFT RELEASE BUFFER 
39 12'1'1' I'02U3 J~P 'MTfLX ,RESELECT SUFFER ~TAIIT 
.0 12'011 000444 JI'P MT.XI 
'1 124fll ~12IC>13 MTROXI MTCTI'+2 
.:l 12.e, el1761 HTFLX 1 MT.2C ,RESELECT 1~ FIPST :l56 



Ut77 ~PPTS IPl78 t-"P.TS 

I'J1 ,TITL "TeTS 
22 V2 I~EAl lIME Clrc. TE ST TC QL' 'IT~ LIN~FQ 

e3 ,TAPE DATA ~RRO~ START TYPEOUTS ~3 ifF A ~~AL TI"E ClOC. EYIST~ 
e. u '.U~Tt~. -ILL ~F TvPEr. AT ~ ~I~l ns 
~s "TOE~I LCALL ERH'I 05 Jt5 ~t~UTf5 "~ (~ EACH "'LF ~OL'P, 

ee 12'3~ r!>lll2P2 ~tOC MAP e6 IALSC. FOLl~.I~~ A,y ERRCQ TVPE~UT 

P7 12'33 ~"'6e/i5 JSR .ERRet P7 lOR "V TYpe IN .IT~ ACS"I 
ee 12'3' ~"l'.ql J~P ,.1 V8 I(SEt TTV TEST Tr rl~ Tt~S') 

e9 \2'35 P2P4311J LeA B,I4TT.l ~9 ""EXTT WT.V~ 

10 LCALL E_HX 10 PI?5~V lPolE"'l·. 
It \2'36 Pbl1'211'2 ~IOC ~AP II PV.~IU ,lOr. LPGV 
12 \2'37 Pbf;V6P JSR .fRIITx 12 pel2" VI;>5PI RT.Z~ 

13 12"'" V2:167. LOA I!I, ."TTTX ,GET "ODE l.wQITE 2·RD 13 P~~t21 LPG0', 
I' 12·" n'6f112 LOA 1."'TSTA IGET LAST STATUS 1· Pl250P ,lOC l"f~L 
15 \2"2 11'32'22 LOA 2,."TEKX 'GET '" PETRYS 15 '2~V· ~~p~pp ~ IINTEAPl;PT TI~EOUT SwITCH 
16 12443 H)U2e I~CZR 2,2 1~ \25VI VI2521 RT,~e, PT,PI 
17 \2'" 1515r0 l~eL 2,2 17 12~e2 el2552 RT.~2 

\8 LCALL E"flOC 18 12~1') ~~pP'0r 0 

\9 12445 1'160202 NIOC MAP 19 125e A p~~epp ~ 

211 12·.6 0,,~e66 JSR .ERllec 20 12~~~ 177777 -I 
21 \2447 PIil0"1 J~P •• 1 21 12~~~ 176e~QI 176PPV 
22 12'50 P~'653 JU MTREa '"EwI~D START OVER 22 12~V7 PI2575 liT ,"'3 
23 ~T.XI' LCALL IID~A' ,RELEASE ALL OCM 23 1251~ V12~75 AT ,13 

2· 12'51 1'61'202 NIoe MAP 2' \25\1 1'2722 ,TlITE (PEAL TII'f CLnc~ ( 
25 \2'52 1'I66r7~ JSII .1I0"AP 25 1461"'1 
26 \2'5~ 1"2401 SUB 0,III,SM, 2~ 1522'P 
27 12'5· N'P775 J~P MT.lIl 27 P4!'711 
28 MT.)l21 LCALL RseRA ,RELE_SE ALL SCR 2~ 1l!~J~5 

29 12'55 e6B211:! NIOC MAl> 29 1463~~ 

311 12456 Ql0~r55 JSR USCIiA 3~ \41717 
31 12'57 IfIIle01 MOV 1I.III,SIf' 31 ~~PI13 

32 12'6~ I'0P775 J"P MT.lI2 
33 12'~1 p'2e12 STA ",."nel! 'CLR sep ASSIGNED 
3' LC-LL RETR" 
35 12.e:> VDP.2U NJOC MAP 
36 12'63 e"'Ii~61 JSR uET~~ 
37 
38 12.64 11'121'\ "TEKX' ~T,Ek 

39 12465 012.66 "'TTxl, ,.1 
'0 12'6" "'10'5215 ,TXTE (c\5:.c\2:. 
'1 12'H 147515 .. ODE STATU~ ~T.EK( 

'2 142504 
'3 r51411 
4' V'P72. 
''5 e5272' 
46 1'0'523 
.7 152115 
'B 142.56 
'9 ~0PII3 



10179 ~PRTS ! ~ t A;1 • t:C T ~ 

U 'OETER~INf ~"'F1"'~R OR N~T , REAL TIME CLOCK EUSTS n .~T'"T ~ Lce- Tt.~l I' • C T r'Et ElE": 
02 'ENA8l~ OR ~tSA~LE TEST ACCORDI~GLY I"~ '2 C!:1 .' 1 ~~ .. ? ~T • " 
03 12521 MQl277 RT ,elt I~T!)S VJ 12'~~ P.i::':".tI25 RT.t'I~r LeA ~-, ~ T ." 4 
e. !"~22 102n~ ACC 0,~ e. I ~~~.' rJ 4V727 STA ",,~T,"~"'l 

'-5 1252~ V4~7~'" SU ,",RT.0e+2 'IlIIIA~LES TF.5T e~ '2!i1e4 t ~'~A~P Sl6l '.~ 
0& 12~2' 060114 NIOS RTC 'TURN CLOCK ON e~ '2 10 5&i '~I ~V~ I' Cl ~.' 
£7 12~25 ~63~14 S~P!ll RTC 'SKIP MAYBE NO CLOC~ V7 12c~~ v;c444, L~' 1, ~T.)l5 
re 12!<2~ "~iU02 J~P .+2 'CLOCK EXtSTS e~ '2~57 P.A." STA • ,~TSE( ITO CelJ., I SECOND 
09 !2527 P.63714 SMPOl RTC 'TRV FOR DONE _I e9 12~6~ "~4'41 LeA 1 , 10/,. • if ~ 
U 1253P 0k1",4Pl3 J-P .+3 'CLOCK EXISTS I~ 12~~' "'4'43 STA I.~T_I' ,~e S~C'~ ·l~I~. 

II 'NO PTC O'SYSTE_, EXIT ~IT'" CLOCK DtSABLEC I! 12~f;> VC47"~ LeA I.HHIV 
12 12~31 ~6~ln t~TEN 12 125~' I J.! 2V -rvZL 1.2 
1:5 • 2532 ""1400 J~P 0.3 13 12~~' "4 •• 4! STA I.HTCH ITO COUq C~ •• 1ST 
I' 12533 U2400 SUB ".0 I' 12~~!< r~OC:"'41 5U 2,RTCTP+1 ,~.~ AFTER I PI ~ORE 

I~ 12~3A ~'~7'7 sa 0,RT,~0+2 'E~'BLE CLOCK TEST 15 '2~t~ 13J~UP Ar-c 1.2 
III 12!53~ 02"414 LOA 0,R1,02.1 16 12~67 !26'P~ SLB 101 
17 12!5311 0'0744 STA 0,RT."e+l 17 12~7 :' ••• !03 SH I,HTTJ~ 

18 12!537 ~2,"4"6 LOA 0.RT,1(1 I" 12~71 126pp~ ACC 101 
19 12~A" ~2"1!'6 LOA I,RT.K2 19 '2~n pUlP. STA I.TI~~. 'SET PT.' I, ... t~IT Tf~E 
2111 12~41 P:S"''''6 LOA 2,RT,1<3 2'" 12~n pM!434 STA 2.RTCTR+2 ,JRn AT toALF "OU~ 

21 !2~42 p6UIA !;IOC PTC /TURN CLOCK OFF 21 12~7' Vb!! I' OCAS V.I'H /TU~' CLOCK O~ !I( "'Z 
22 1211'3 "'60177 I~Tf" ,RE-E~ABLE tNTA'S 22 RT,03. LCAlL HfTRN 
n 12!544 U2v.64 J-P 'EINTS 23 1257~ V602V2 NIOe -AP 
2' 125'~ 00!11e\' RT,K1J RTC 2' 12!5H ~~~V.~I J~R IRET~' 

25 12!5'~ ~il0U7 RT,K2. 7 2~ 12577 ~ I'60P RT.I<" ~T.0' 
26 '2547 ~12e31 RT.~:S1 RT.tO 26 1260~ V2~1"'4 RT.P'1 LOA 0. TI-S. 
27 125501 Pl011UIS RTFIV, 5 27 126~1 I V-I eu MCV 0,0.57R ,PRI'T TI~E 

28 126P2 .~Ql7'3 J~P RT,P3 'NOT YET 
29 126P~ 102VP' ACC 0.~ 

:s~ 12~0' P'~I"" SU 0.TI.S. 'RES~T INM. S. 
31 1260~ P2P"52 LC' ",.RTlEX 
32 LOLL ~R~TX 
3~ 12~V~ (.·b~2"'2 NIOC -AP 
3' 126V7 ~N.0611 nR IE RRT X 
35 1261~ .2·1~3 Lr.A I.RTll~ 

36 LCAlL POECI ,nAP~EC TIME I~ "INUTES 
37 !2~11 Vb~2P2 -IDe "AP 
38 '2~1~ P~~V57 JSR IPCfCY 
39 126P P2 d l!1'5 LOA I.E~10T , .. fliP TYPEOUT! 
4A !2~ld 12!5I1P5 "ev lol,S,oR 
41 '2~1~ PI/IV7~r J"P n,~J 
42 LOLL PDFCI ,PRINT FRqOq TOTAL 
.3 !2~1~ Pb~2~2 ~IOC MAP .. !2"17 V06V57 JSR IPDHI 
.~ '2~'· V.~755 J~P RT.PJ 



111161 ~PPTS IHA2 ... pr;,,~ 
.01 12621 01l0H. IIT,K61 110, PI 

n 12&2:1 'ill I 75P IIl,K51 urI, ,TIlL TTTES 
e3 12623 '00ef1l, '!TSECI II V3 ~EWTT TT,VV 
III' 1262' IIIIUI'0 IITMINI II e. n2b~' L~EML·. 
1115 1262e 11'i!1!'1/!q!1!I IITCTIII " e5 V~~121 ,Lor LPGe 
~e 12e26 1I!011e(ll1!l 0 26 VP.121 VI~66!\ TT, 7I 0 
17 12U7 "'''l!Ie'''l!I II 07 ~rp122 LPG"-, 
Ie 1263P f'00U6 311', '" '126(\' ,LOC l.~f~L 
e9 12631 0011'114 IIT,IDI NIDS liTe e9 12~6' V~"f1I"" II II~TfgRL'FT TP'EOUT sloneI' 
1!l 12632 .14771 DU ATlfC '1 SECOND II'! 121;65 .127"'2 TT ,0'1 TT ,"'I 
11 12633 1!1<ll'1!I1II J~P 111,3 'NO II 12H~ '1272!l TT,~2 

III 1283' UI/!766 lOA I,AT,K! 12 12f1f7 "'0.r'f1I II! I>AIT FOR I~TERRUPT S~ 
13 1263!! U0766 STA II,RTSEC 13 12671'1 1777v,e -e., 
l' 12636 el'766 OU RTlln 'I "I"UTE I' 12f71 177777 -I 
15 12~37 nUll JMP .,3 'NO 15 1267:1 1762'0' 176 ... , 
U 12114'" 1I!1Il11!3 ISZ RTTll' ,BUMP ELAPSED MINUTES 16 l2e73 P0pe"'C!! 0 
17 121141 nl'76Pl lOA I,RT.1(6 t7 12H' "'k;(!IP'" II 
16 126'2 U"'762 au II,RTI'IN ,AtS, IUN, CTR I~ , TXTt 
to 126.3 '147112 OSZ IITCTIi HI"E TO PRINT !9 1267~ 11I232. TTY TEST( 
2~ 12644 "'!/Julie JMP 11,3 ,NOT VET 211 12"'131 
21 1211.5 1211.1110 SUB I,' 21 1'272. 
22 126'6 "'IP' STA l,nl'lI .. ,Clil PR, I"''', SW 22 H'I'I~3 
n 12647 1'1207!!7 LOA I,RTCTA., 23 "'~~~.'I! 
2' 12l1l1!!' ~2"57 lDA I,RTCTR.2 2' Jl~ITULIlE TTY HST 
25 12651 2'3111757 lOA 2,RTCTA.3 25 127~2 1~2''''e TT,011 S~8 9.0 
26 12652 0'1'753 BTl ""ATtTA 2~ 127~3 ~''''~2a BU "'.TT,Ck IClP CIUII CI"IU"T 
27 121153 ''''53 8U I,RTCTA., 27 127r' "111763 STA 11', TT ,"".2 IClR >UT I"TII 
2e 12t1!!. e!l'753 STA 2,RTCTR.2 2e 127'5 '2111430 lOA 0,TT,'3 ,I"'TR ADIIS 
29 1265!5 011l140r J~P 11,3 29 127e~ p5 .. 112 8U 3,TT ,S3 
30 12115(1 001.111" J~P 111,3 'lifSTAT ClK DIS"ISS INTR 30 12711'7 e2p'l! lDA f!I,n,KI 
31 12657 "12661 RTTEW I ,H 31 127111' '2441\ lDA I,TT ,.2 
32 12669 "115215 ,TXTE (c'5.CI2.R/Ta( 32 12711 ,3""1 lOA 2,TT,"3 
33 127722 33 12712 N'6ee. JIIR HI~TS IENTER n80llD rliT SEAV 
3' 1311724 3' 12713 P2P'11I lDA i,U,K, 
35 1'!02""1!' 3!< \271' p3"'4111' lOA 2,TT,"5 

36 1271~ v"'''e6. JSR 'El~TS IE"TER TTO I"T SERV 
37 12716 r3 •• 52 lOA 3,TT,S3 
3e 12717 'I<'1'l"0 JOP 0,3 
39 12721" '0'1'110 TT ,KII TTl 
• II! 12721 '~0ee3 TT,K21 3 
'1 12722 PI~736 TT ,K3I TT,n 
'2 12723 PI1'P'11 TT,K'I TTC 
'3 1272' Pl2772 TT,K51 TT ,TO 
•• ISTAIIT TTV PRINTI~G 

'5 I2n!'i 11'I2~Qle TT,021 ACC I'\,a 
'6 1272" P.'07·1 SU 0,TT,PIII.2 ISET .AITI~G lilT ., 12727 e2".70 lOA 0,TT,CII 
'8 1273£" P2443. LOA l,hAlT 
'9 \2731 125111115 Mev I, 1,50 P 
5" 12732 Vb 1111 DNS v,no lOlIT CAI>!; RET 
51 lClLL HfT~N 
52 12733 PbP21!2 NlOC WlP 
!!3 1273' ~~~'fl HR 'RETR~ 



1~1~3 ~PRTS : 0' 1'16 "'P~TS 

el ~. I 

02 IlTY I~TR SFRlIlCE V2 J T T ¥ f'l1_ T P l T I'll; 1-" ~'('\ L E. f; 

e3 1273~ V 12136 TT ,~J. ,-I n 1277' "cV,4~t TT. TC 1 L~A ?,TT.rlt 
ed 12736 P5dd32 TT,TII STA J,TT,S3 Vd ,277' l'~!?? 1 t '1nc TT('" 

e~ 12737 ~2P425 LDA 0,TkAlT ~~ 1277' 1t>6!]74 SH .l, TT. SJ 
e6 1274~ V6d.77 RfA% I V-6 1277· 1.'1 V ~4 ~c: II "',.t!,SlR • SI(P FO" L1'E FEE" 
P7 12741 1271~~ ADOL 1,1 P 1271' r" "4(?1~ J"P Tl.v-IIS II'TO PQI'T!'~ eMiR 
e8 1274' 12~ 100 MOVl 1,\ ISlidal 18 PRINT TIME eR 12777 ~'~~42t l[;A ~,TT.LF 

e9 12743 127103 AOOl I, I ,s~c .9 13919' r~ ~b I ", Dl>~ V',Tlr 
I~ 127dd ~0~4e. JMP TT,3A IV I Joe, V~.421 l~A ~.TT.SP I GE T 5PACE 
II ,S104 a l INITIATE RUNTIME ItRRnR nPEOUT II 13°~2 f' 4(" 4 21 STA V'I,TT,CK PO 'Xl CUT 
12 127.~ 1264~p SuB 1,1 12 IJon rl'~7~7 J"P TT,Ol ;r.I!=i".qS~ INTR 
13 127.6 ~4411'14 STA I, TI~Sw I J InUTPUT SPACE Tr 1 
I' 127.7 .~A'12 J~P TT,DI-I IIGNOPE PRINT CHAR 14 13 •• 4 r2HI~ TT.~41 LnA I. TT ,f ~ 
15 1275~ 02~717 TT ,3AI LeA 0,TT,~0-2 I~ \J"~5 IU"5 5l.B- 1 , "", ,~~ ~ 15K. YS 'DT Z vn 
16 12751 10te~. MO~ 0,0,5ZR IS~P 'OT ALRDV "An 16 IJ'V' 0~.'~4 J"P TT.~f' 

17 12752 ~~~.~7 J~P TT ,DI-I JT10 eUSY EXIT 17 IJ~07 .b'lll OCAS ~,TTO 

18 12753 ~b4'10 DU 1, TTl Ie 13~1~ .1~413 ISZ TT.Ctc. 
19 1275. V65111 DCAS I,TTO 19 13nl '~r7~1 J-P TT ,~I 
2~ '27!1~ ~3 •• '. LOA 3,H,EN 2~ IALL C~ARACTE.5 PRI"lEO STOP H'TERR'JPT5 
21 12756 VSH'5 STl 3,TT,C~ 21 13.12 1~2'00 TT ,~5. 5LB QI,~ 

22 12757 U2000 ADC 0,0 22 13.\3 ••• 654 STA ""TT.~1?+2 

23 1276~ 0'0707 STA ", TT ,00+2 2) 1)'1· '6~21t NIOC TTn 
24 12761 0bP210 Nlnc TTl 2. 13·1'1 "'404'6 STA 0,TT,C+< 
25 1276? A~2'P6 TT,DI. J~P nT ,53 25 13.16 V~P74. J"P TT.OI 
26 12763 101'1000 '0 2~ 13'\7 '~'215 TT ,CR. 215 
27 1276" 0000·01'1 TwAIT. 1'1 27 13°2· '~'212 TT,U. '" 28 12765 000000 TT,S0. 1'1 2~ 1)'21 '003J3 TT ,E~. 3J~ 

29 1276~ 01'10000 TT,SII • 29 13V2' 0~A24P TT ,~p. 24. 
30 12767 1'100000 TT ,52. • 30 13023 '~"V00 TT ,CK' ~ 

JI 1277('1 00Ppe0 TT,83. 1'1 31 13.2· pep.pv U·O~", • 
32 12771 0001'100 TT ,St. • 



101~5 "PRTS I~I~~ tvPJ;TS 

01 U 
02 e2 

• Till cnES e~ 'CASS'TT~ T.lPf TE !tT I'lTIALlZE 
24 'C1SSfTTE TAPE TEST CO~P1TleLE V4 'nETEQ·p.~ IF A, cu CC'TQOt .,0 
V5 ,.IlM T"E DIAGN~STIC lI~~E~ e5 " DR lV" ~ ~nST 
06 "~~e34 CU.34 e~ 
07 e7 1JP5::- 1.2~P~ C'. "lS ACe r.~ 
ee ,OEFINITIONS BlCC~ TO LINHR ve t3~~1 1b2V~' O~R ~,C.6A 
P9 Non CA.ee 09 IJV~~ r65,,4 OIB t,C'" ,Rt AD ArDRS BAC~ 
I~ P!3e2~ L~EML·. I~ 13V~3 '2~ep5 Me v 1,1, s~ r;; ,5kJP IF CAA CONTROL 
\I ~~1'122 .LOC LPGP II 13'54 p~ ~"1 J"P CA. I A ,NC "AG TAPE 
12 ~0122 V!3V26 CA.~0 12 \3V5~ 12~4~~ SLB 1.1 
\3 ~~~I23 LPGP •• D 13.5~ P6~VJ4 DCA l,eH lORIVV TO REG A 
\4 H3e25 .LDC LMEH 14 13V57 OP'34 Oil 2,C6' 'GET STATUS 
15 131'25 P000V0 0 , INTERRUPT TI~EDUT S~ITC" 15 13P6~ I ~I 232 ·.CVIR" 2,2,SlC 
16 131'2~ PI3P51l CA.00. CA.1l1 16 13P~1 "~~'0~ J.p C6.1f 
17 131'27 ~1J\P3 CA.1!J2 !7 13P62 1531P-1' ADOL 2,2 
18 1303~ p~1'000 2 I~ !3pe3 151122 MO v lL 2,',SlC 
H' 131'31 U"'000 2 19 13.6' 1'~~41'3 J"P CAoIe 
20 13032 177717 -I 20 13·65 ~4P743 CA ,I AI SH 0,CJ.re+2 
21 13P33 176~00 176'fI)~ 21 !3VH .~14P~ J"P 0,3 
22 1303' ?l3611 CA. XI 22 'CAS TAPE C~'TR~L AND A DRIVE I/) Et15T 
23 13P3~ U361\ CA.XI 23 'ENABLt TAPE nST AND ENTER I"TERRUPT VECTORS 
24 • TXTE 24 13~f7 ~20410 CA.IB. LOA ~,CAU 
25 13P3~ ~4P7"'3 CASSETTE TAPE TEST! 25 131"7P Vbll3' OCAS 1',0' ,AE_I"D DRIVE 
26 ~51523 26 13P7 I 12641"1" s~e 1.1 
27 1523V'5 27 13H2 ~4~556 SH 1,·C".TT 
2e 14272' 28 13~73 .20.05 LOA 0,CA,KI 'OEV II 
29 1522'1" 29 IJ~7' ~2"~5 LOA l,eA.~2 '10 MSK 
30 ~5~1"1 3" 13P7~ ~3"'4p5 LeA 2,C".M3 , INTEPAUPT DIRECTOR 
31 12~305 31 13P7~ V02V6. J"P oU'lS /ENTER INT VECTORS 
32 142724 
3~ 102123 
34 1"000"'''' 



1~IP7 ~PpTS i ~ t 11;8 "'CI~TS 

01 n 'SO·, A'~CL~T (1, Tr bn SCR'TC~ .,0 Dew 
e2 e2 ,AH AS_It.'fD Tr TI--TS TF:ET 
e~ 13·77 ~~~~I~ CAI~I H e3 J PIC' STboQT ~ I ,F- F E P ... ITjoojp .. FIR~T 4 :~" li\.'"JQ~S 
04 13'P~ ~~~~J4 CA,KII CAA 0. 
05 13HI ~eme77 CA,K21 77 ~5 C A, 2C I LCAlL AOA'G 
06 131V2 el3J57 CA,K31 CA,IO e- 13137 r·t-~2"2 -roc ••• 
H e7 1 3t 4~ !'L~qF2 J~~ "A~Ht-.r; 

e~ 'EXECUTE E~T~Y peINT e8 1.3'" I<~V~~ .c V ~ .1 
e9 'CA,e~.2.AD~RES5 PROCESS OR.e ~o SCRATCH r9 131., rJ~42~ LeA 2,CAi?~t: 
IP I~ LeAll. ADIVI 
II IJIV3 V 30725 CA,02' LOA 2.CA,00.2 ,GET INTR SW 11 ,J143 ~bV2~2 'Ioe "AP 
12 IJI04 15UP4 ~OV 2.2.5lo ,SKIP.NO SCqATCH I ~ t J 144 ~~flItFl3 JaR "OlYl 
13 13105 ~~a~0 J~P 0.2 ,GO Ta SEVICE I ~ 1314" 1';;::41(.16 L~A 1. SCRL 0 
14 LCALL ASCRA ,GET I K SCR 14 13". !~7Vp. A~D - .1 
15 1310~ P6~202 NIOC MAP I~ DI47 ~445"'5 aTA I.CACST JDATA STA~T ADDRESS 
16 IHH 006~!53 JSR "SCRA I" '31E' V2 41IV LDA I.OO·LO 
17 IJII~ 002455 J~P _CA,XX ,NO SCPATCH AVAIL 17 13!51 I <7e~~ A 1')0 ~.t 

18 LCALL AO~ AP JASSIGN IT TO OCH I~ 131 ~~ (}4'~~3 BTl I.CACST IC~H·'EL START AD~RESS 

19 1311 ! M0202 NIOC ~AP 19 lJI~3 .<447~ L~A 1,CA.KK ,. IK'S AvAIL 
20 IJII2 0~~e74 JSR .AD~AP 2~ lJI54 12712~ AnOlL 101 , .4 
21 13\ !3 P~2452 J~P 'CA,~x ,NO OCH AVAIL 21 IJI5~ p 2P41\ LOA ~.CA.3 
22 LCALL ARH'G 22 IJI~' 107r0e AOO ~.t 'ACI" RECORDS T~'T FIT 
23 131 I. PC~202 NIOC ~AP 23 131~7 po .. 73 STA 1,CA.I3K 'INTO AvAILABLE 81JFFER 
24 IJI\5 e06e62 JSR .. RANG 2· IJI~' ~~.411 J"P CA,03 I~ETEQ"I~E NEWT DP 
25 IJ\ I ~ 1~5~~0 ~ov 0.1 2~ 

26 IJI17 ~J~450 LOA 2.CA,f 2~ 

27 !JI2~ 1~2'00 SLB 0.0 27 'RELUSE 1M TM" COULO~T ~E A~SIGNEO TO OC~ 
2~ 13121 V4~53~ STA A.CA,n ,~ .. U.S EXTRA 28 
29 LCALL ADIVI 29 CA,2RI LC AI L RSCRA 
3~ 13122 ~602A2 NIOC ~AP J~ 13161 P.02~2 NIOC MAP 
JI 13123 0~6V6J JSR HOIVI 31 1Jl~2 p~6e~5 JSR 'RSCRA 
32 1312' U~405 NEG 0.0.SNR '(0)"* IK'S TO EXPAND J2 IJ1~3 PCJr77 ~ALT ,NOT PROBABLE HALT 
J3 13125 0~0'12 J~P CA,2C J3 lJI64 r~~753 J"P CA,n 
J4 CA, 2L. LCALL ESeRA JTRy TO GET I~ 34 

J5 13'2~ e60202 NIOC MAP 35 IJI6~ ~ lJ611 C.,xx, C',q 
J6 IJI27 006e!54 JSR _ESCH 36 IJIH e~p~PJ CA,31 J 
37 131J~ e~0407 J"P CA,2C ,NO "ORE AVAlC 37 131fT "'0'lVI?6 C1,6. 6 
J8 LCAlL E"~AP ,ALSO DP~O DeM IK 38 IJl7r ~v~.~p CA256. 2~6, 

39 IJIJI V602~2 ~IOC ~AP 39 
'\'1 13132 ~~~e75 JaR tEDMAP 4~ 

'1 !3133 ~~eA26 J"P CA,2F 'C~NT EXPAND OCM 
'2 IJIJ' e1051!5 ISZ CA,K~ ,_I .I~'S ASSIGNED 
43 IJ135 I ~ \4~' I'C 0.0.5lR 
•• IJI3~ ~~~77~ J~P CA,2L 
45 
4e 



1~1~9 MPRTS lel911' ,,"P"TS 
01 ,DATA CHA~NEL A~O SCAATC~ ARE ASSIG~EO 01 
e2 '''ETE''''I~E .HAT TO DC WITH ORrVE 22 13'!>' Pl3257 CA,T,., CACT" 
03 F3 1325' 7"-"'PP~ CA,I(I(, , ,. t t< 'S ASS!G~EC 
e4 13171 V22'~7 CA.031 LrA 0,-CA.TT £4 13n? V~I1'VVV CA,BI(I I" TAPE BLOCKS .v.ILA~LE 

e5 13172 1~"'64' ~EGOR m,r,SlR 'SKrp'D~IvE REwINDI~G £~ 13'53 v~~evv CA.8LI ,. ... OelOS I~ BLFFEQ 
"e 13!7~ P~~'P6 J"P CA.3A £6 13n' v.vevv CADSTI > ,nATA STAoT ACDRESS 
07 \3174 Pb\e3. OOA 0,Cll e7 1325~ V~'0V.V (lCSTI ~ ,5.-[ BoT ~ nR OC~ 

~8 1317!! Pb.43' OIl I,CU £8 /TEST C~"TRnL TAH~ 
eo 1317e 12~223 ~OVlR I,I,SNC 115'1 IS DRV ROY ~9 13256 VI3262 CAO_XI CAC.\ 
I'" 13!77 p~276e J"P _CA •• V 'STILL RE~I~DING EXIT I~ , 32~7 v~~r~2 CACTBI • , "rnE C~~TRnL RFG 
11 1320P PI2'~0 I!l 'CA.TT 'SET ~AITE STATE II 132611' VV02PP ~ '''PI TE RECORD CTA 
12 13201 101~"'3 CA.lAl .OV ""I,S"C 'WRITE SELECT CARRY' I 12 13261 p~~l'l1'e I' ,READ ij_SPA CTA 
t3 132P2 ve0516 JOP CA.3~ ,TAPE IS IN READ MODE !3 13'62 .~V0~0 CAO.II ~ 

14 LCALL ARANG I- \3?6~ '~~011'~ CAD'21 I' 
15 132~3 obV202 ~IOC "'P I~ !32~- .~~00~ CAD'31 I' 
I~ 132'" pe6te2 JSR _ARA~G 16 ,3?6~ '~02.0 CAD""I 

" 13205 105ne MOV 0,1 t7 '326~ v0PV011' CA.CAI 'CLJQ~Eq ~LOC. AOOS 
Ie 132M "'30507 LOA 2,CA6'. I~ 13~67 ~~~£~0 CA,j:t/(. ~ ,. RECOOOS H Bl fFEQ 
19 13207 ",2."3 LOA e,CA.I!l( 
20 1321(>1 !l24~0 SUB 0,2 
21 LCALL ADIVI ,WRITE AT LEA" 
22 13211 Pb"'2P2 NIOC MAP 
23 13212 Vob6063 JSR "DIVI 
2' 13213 eU'37 LOA I,CA.IlK 'ONE ~U'FER FULL 
25 13214 12301'10 ADO 1,0 
26 1321!'! .30'33 LOA 2,CA.TT 
27 1321~ p41002 STA 0,2,2 , .. BL~CKS TO .AITE 
28 13217 ""IN!I SlA 0,1,2 , .. ~LOCKS BKSP/REAO 
29 13220 12530F MOVS 1,1 '" BLOCKS ·.00 
30 13221 12'601'1 NEGA 1,1 '-FOR wC 
31 13222 125'1'10 I~C 1.1 'UKE OFF • 32 13223 125MIp I~CL 101 
33 1322 4 V·4'27 STl I.CA.BL 'BUFFER LENGT~ 
34 LCALL FAA'" 
35 13225 ~6P202 ",roc "AI' 
3~ 1322~ 11'~6£7! J~II _FRA~G 

37 13227 ~'0'33 SH 0.CAD"'1 'GET • ~A"'''''S 
38 13230 e44433 BU I,CAO"2 ,FOR DATA 
39 13231 e~I1"33 SU 2,CAC03 
'0 LCALL '~A"G 
41 13232 ~611'211'2 ",roc MAP 
42 !323~ V~6e62 JSR ",IU~G 

43 13234 ~'11'431 STA 0,CAC •• 
44 13235 p31'4 !7 LOA 2,CAOST 
45 1323~ P,34420 LOA 3,CAO.X 
46 13237 126121' AOClL 1, I ., 1324P 125121' MOVlL 101 , 1'-4 
.8 13241 e2141'0 LOA 1',~,3 ,MDV TO fIRST. WOS 
.9 132'2 e 41e00 BU 0,0,2 JI~ DATA ~UFFER 

50 132.3 175400 I~C 3,3 
51 132.4 1!>\4V11' I~C 2.2 
52 132.5 125'0' I~C I,I.SIR 
53 132H V\'JV773 J"P .-5 
54 132.7 2~V421 JOP CAFIL 



1~191 ~P~TS 1~IQ2 ~ p," T S 

01 ~1 Jr;~Ivr: 15 1" o".c ~ TATE 
e~ n I~EOIl 'S •• " ~FCO.~S OS PCSST·L~ 
~3 JFI~ST 4 .O~OS I~ !UFFER ARF FILLED e3 II'lC T"~ OAT' ~LFF'" 
e4 ,~OVE THE~ TO AfST OF BUFF~~ e4 ,AFT"O .'CK~PAC1'G OVEo HL ·~ITlE~ 
e5 ,.ND START wllITHG V5 1332.' ~J::-7J" CA,31ofi L~A 2,C6,TT 
r6 1327'" P247~3 CAFILI LOA I,GA,BL ee 13321 ~25e~2 L~A t, ~,2 
e7 13271 ~21374 LOA 0,-4,2 ~7 , 332;> ·'~7Je LeA t:l],CA,f.1( 
e, 13272 V41i!~~ SU 01,0.2 e~ 13323 1224), SCSZ- l.v.~zC 
e!l 13273 Ib14"p I'C 2,2 P.9 1332 4 12IP~~ Me v I. ~ ,r~l •• ~eCOllns TO ~EAD 
1~ 1327' 125404 I'C 1,I,5Zo I~ 13325 t~4~725 STA 0,CA.EIC 
\I 1327!1 P'0~774 J~P ,-4 II 13~2' ".7 41 STA ~,CA.Qk 

12 1327t- ~20522 LOA 0,CA~kl 1'- 133.7 V2"n6 LeA ~.eACST 
13 13277 Vb3034 DOC 0,CU 'LOAD wC 13 \333~ r-4~73~ ST' ~,C6.CA 
14 13300 U47ee LOA I,CACST 'C~AN~'El SURT 14 1333' .62234 oc~ v.eu HOAD AOD~~SS 
Ie 13301 V66034 DOB I,CAA 'LOAD eA 15 1333~ r2eu~ LOA ! ,2,2 
Ie 13302 1'131'1465 LOA 2,C'."I Ie \3333 12"~~ NEG 1,1 
17 13303 252546 SU 2,-eA0IJX '''RITE INT PROCESSOR 17 13334 v61r.J4 DOC I.eu 1-000 COW'T 
18 13304 .. 30412 LDA 2,CA52 ,eA ~~ITE eO~~A~D I~ 13335 rJI'I5PI LOA 2.C4 .... 8 
19 133P5 1'120745 LOA 0,CA,BK 19 1333~ ~2P420 LOA 9J,CAeS~ 

U 13306 040761 SU 0,CA.RK , .. ~ECO~DS 1 PUS BUFI'E~ 211' 13337 I~PV44 CO~('l ~,P,SZR 

21 133P7 102000 AllC 0,0 'SET I!KSPlCE SW 21 '334' rkP412 J~P eAAnG 
22 1331'" 1IJ4U46 STA 0,CABS~ 22 \3341 v5251e STA 2,'CAV~' I R~ SPA INT~~RUPT H'~DLE~ 
23 13311 ",44755 SU I,CA,CA 'START PECORD ADRS 23 IJ34? P40414 STA B,CA!S" 
24 13312 p.71134 DOA! 2,eu 211 13343 eU552 SlA 0,CAROS 
25 LeALL RfTRN 2~ 13344 HIS"" I~eL ~.P 

26 13313 060202 NIoe MAP 26 13J4~ 1'14P7e2 STA 0,eA,Ew 13 FDA PETRY CT~ 
27 13314 ""6061 JSR .REnN 27 13~4~ ~2P451 LOA p,eu .. ,BK SPA DRV ~ 

28 13315 0011J100 CA64,I 64, 28 13347 1'6 1134 OOAS ~.c .. ,START I!KSP4 
29 13318 pel'leS0 CAe0. e~ 29 LCALL RErAN 
30 13317 1'10"'1'10'" CA,HI PI ,RtlO RETRY CTII 3(11 1335111 r6~211!2 NIoe ~A~ 

31 InSI ~~6vel HR .AE T"~ 
32 13J5~ P~.'~!I CAROGI JSR CA,.~.2 
33 13JeJ ~b"542 STA 2.eAROS 
34 LCALL RETA~ 
35 13354 Pbll!202 NIoe ~AP 
311 13J5~ r~6I'6 1 J!R utTR' 
37 13~~~ v~~",pp CABS. 1 • 



UI93 
11 

,"PRTS 

n 
11'3 
U 
e5 
IHI 
07 
IlIl 
19 
10 
11 
12 
13 
I' 
15 
III 
17 
U 
U 
21 
21 
22 
23 
2' 
25 
25 
27 
28 
29 
:Sf! 
31 
32 
33 
3' 
35 
311 
:J7 
:U 
39 
o 
'1 
.2 
'3 •• 

13357 
13361" 
13361 
13362 
13363 
1336' 
133615 
133611 

13367 
, 337!' 
In'l 
13372 
13373 
1337' 
I J3711 

13376 
13377 
\3'011' 
n·r.! 
13'02 
\3'n 
\3'04 
13'e!l 
13'1116 
\3"7 
13'11'1 
\3'\1 
13'12 
\3'13 
13'1' 
13'111 
\l'16 
13'17 
\3'2111 
\3'21 
13'22 

V3'.72 
V1>1'63' 
p.P •• !' 
UI133 
P.0te~1 
103132 
'00511 
~I!J!ePlPl 

\13370 
Pl0""33 
"16'31 
"101 1!4 1"' 
Pl2e523 
U2,!5!1 
~014"'P 

p2f671!l 
I 0131'J1!l 
1111700 
"1161111 
"246153 
pt'66. 
""".05 
1!'4'66 I 
12lfl'II 
(112411'3 
0446157 
"1>2034 
V2""'6 
V67e3. 
031/171l2 
1'71134 

"014"''' "01/1041' 
177.1'11' 
"0f11P " 1/1 
"'1326111 

'I~TERRUPT DISP'TCHER 

CA.IO, LO. 2.'eAfllv 
DUe "cu 
SU II,C'STA 
MOVZL" 1.I.ShC 
J~P 1,2 
AODZL" III.P,SlC 
JMP CA.RE.2 
J"P 0,2 

,SKIP IS ERR FLA' 
'PROCESS ~OAHL RET 
'IS IT D'TA L'TE? 
'TYPE ALL DATl LATES 
,PROCESS ERRO~ 

'~RITE INTEPRUPT SERVICE ROUTINE 
C •• WI. '.+1 

JMP CA.WE 
O!Z .ChU 
J~P C'.~~ 
LOA I'J.C •••• 
au e,'CUlII 
J~P 1lI.3 

I-I PECOpOS TO WRITE 
,MORE TO DC 
'SET UP B.CKSP.CE 
'CO~P'RE ~RITE BUFfER 

'CO~TINUE WRITING RECORDS 
C'.WM, LOA 0,CA.C. 

MCVS P,fII 
I~CS fI,f 
SU 0,C'.CA 
LO. I,C'CST 
OSZ C •• R. 
J~P •• 5 
STA I,CA.C. 
MOV 1,0 
LOA I,C"!,, 
STA I,CA.R. 

C'.w~, OCB 0.C.A 
LO. I,CA~KI 
DOC I,CU 
LO. 2,C.1511 
OOAS 2.CU 
J~P 0.3 

CUIll. 40 
CAMKI, -2156, 
CASTA, ~ 

CAWn, C'CTB.I 

'.''''0 Tn AORS 

'SKIP DON! FULL BuFf 
,NOT 'T E08 VET 
,RESET ADORS TO START 

'.BLOCKS IN BUfFER 

'LO'D C. 

'-256 WK 
'~RnE COM 
,GO AGUN 

I ~1'14 
VI 
112 
e3 
e. 
~5 
~5 

~7 
~8 
i'q 
IP 
II 
12 
13 
I' 
15 
16 
17 
18 
19 
2P 
21 
22 
23 
2' 
25 
26 
27 
~8 
29 
3~ 
31 

13'23 
13'2' 
13':;>0; 
13'25 
13'27 
13'3~ 

\3'3' 
13'32 
'3'33 
13'3' 
13'3!' 

13'3~ 
13'37 
13· ... 
IJ441 
13 .. 2 
\3443 
1344. 
13"!; 
13441' 
13 .. 7 
13'5~ 
13'~! 

'1153Pl' 
,252?r 
12'52P2 
V .. V.53 
1~2PPV 

~63e3' 
~2P'~5 

V4"17 
V3V76. 
P7113. 
Vi<'\4~1' 

\13437 
r."'~'37 
~2"'6~1I 

P2'726 
~'6'1/I7 
P26605 
125222 
'1/1"'744 
1'2440, 
"'6'''2 
~0""16 
VI3P3, 

'ERPCR STATI'S DI'~I'G oRIH 
,aACK uP '_0 TRV AGAI' If ~~T ErT 
,RE.I~D RfSTo~T IF EDT 

(A,'E, ~cvs V,I 
"OVR I" 
Mev- 1",SlC 
J~P CO"E> 

C08K1, .nc 0,~ 
DOC 0,CU 
LCA e,c.,>s 
STA e,-c'~Vt 
LOA 2,CUP 
DC.S 2,CH 
J~P PI.J 

'S"fP ~rT tOT 
'-EnT Rf.I~" 

,-I T!l wC 

'PROCESS ~ACKSPA(E COMPLETE I'Tfo.UPTS 
,B'CKSPACE OVER 'LL .RrTTE~ RfST •• T OEAD 
,aACKSPACE I _ECCRO COMPLETE-RESTART WRITE/READ 
CA,wf:H ',.1 

J~P C •• PE.2 
LO' III,C'.O 
Le. I,C',-I 
ST. 1.-CAPeV 
LCA I,-C',TT 
I'OVlR 1,1.S7C 
J~p c •••• 
Le. I,C',oI 
STA I '-C'~I'V 
JOP C'.-C 

CU0X, C',PPI.2 

'SET UP ~RITE I~TR 

,SMP IS READ ~nOE 

,"'PITING 
'SET UP PE'" r~TR 



1"195 ~P~TS I~IQ~ ¥PI-rs 
et VI , ""IlE PASS cr;MPl~T~ .Er.~fr< rAB F ~R VAL lOITV 

·e2 
~2 '~EA~ ~AS~ f~TE~~ AFTF. c~tr'I~~ FOq 7 TRAC~ 

03 'READ INTERRUPT PROCESSOR e~ 1 J"I ~ 'D~17 CA,?4, • <I 14 e4 'J"17 r'J'77 t Lr. A 3,Ct,Cx 'START I"F eAU qA~"'S 
e5 1345' 113.53 CA,RI. -,+1 V.5 13~2~ ~32773 LrA 2,'rj,r)S)' , ~TA.T rF B"FFER 
06 IJ'53 PV.~'21 J~P CA,IIE ,RtAD EIIROR STATUS e~ IJ~2' V2UV~ Lr.A ~,121.3 'GET 'EXT OF 4 
07 13'5' ~I(lI441 ISl CUDS '+1 "elk! RI) 27 13~22 P2~i'FV leA 1,~,~ 'GET ONE nF FIRST 4 
08 \3'e5 02"'~ II LOA m,CA,CA 0P. 13~23 122' \4 SLB· 1,~,S2g 'S~D BE. 
e9 13'56 1~IJ0P MOVS "',1'1 'CA + • PI! e'l 13!12' eH"'6 JOP CAOf~ ,ERROP IN ONE OF • 
IPI 134!i7 101700 I'C~ !l,p 10 1352~ 1~14~(lI I~C 2.2 '~lo~P ACIIS 
II 13'6('1 V406(l16 STA e,CA,c. II 13~2~ 17~'?p I~C 3.J 
Il' 13'61 01'606 OSZ CA,RK ,READ T~ FILL BUFFER 12 13527 V2~762 LeA 0,CA,r'Y+l 
13 13'62 pe0.e. J~P CA,RC '''0 RHO I MOqE 13 1353V 116.\4 SLBN ~.3,S2. , SKP IS DO~~ FIIIST • 
I' 13.63 02'5~3 LOA I,C.,~5 I' IJ~31 r~~77e J"P CA'~'.J 
15 13'6' 11'46765 SlA 1,'CAP0X 'CO~PARE BUFFER 15 13~J~ PJ67~2 LOA 3,'C'~k)( '.'~0 .CPO ijLOC.S 
16 IH6!5 P"'1400 J"P III,J 'NEXT NOR~AL ENTRY I~ 13~3J 17!53VIII MeV! J.J ,.4fl1P. 
17 13'66 0621'3. CA,IIC, DeB III,CH !7 1353' " '6P.V NEGP 3,3 
18 13'67 024731 LOA I,CA~KI ,IIEAD I~ 13!'3~ !7!1,(lI0 I~C J.J ,. LESS CO~PARES 
U 134711' P6703. oec I,CAA ''''EXT BLOCK 19 1353A 17~S00 I~CL 3,J 'AR~ ~HDEO 
2111 13'71 1112401'1 SliB 2,2 lIN SE~UENCE 21'1 13537 P213" LOA 0,·".2 ,GET 'O~O VALIOATEO 
21 13'72 e7113. DOA! 2,CAA 21 135'~ V2511111'1II LOA 1.0,2 'GET .0110 NOT VALIDATED 
22 13'73 nU011 JI'P 0,3 22 13!1'\ I ~~'14 SUBN r,\,Slll ,SKP. 
23 23 13!1'2 V011"3P J"P CAOER ,DATA fllllOR 
2' 13'74 ~ 14623 CA,RE. OSl CA,fK ,RE IIfAD 3 TRYS 2' 13!1'3 VbS37. STA 3,~4" 'CL" ~UFFER FOR NXT RD 
25 13'7!! "'''''''732 JI'P CASKI 'NO TRy AGAIN 25 1354' 151411'111 I'C 2.2 ,STP AOR9 
26 13.76 1i'2111'11 LOA I.C'.~R 'NON RfC READ TVPEOUT 211 13!1''1 115'11'4 I~C 3,3.SZI1 'SKP OONE ALL 
27 13.77 Ql427!l2 STA III,-CAI'IIIIX ,NEXT NORMAL ENTRY 27 13~'6 V~077 I J~P ,-1 
2e 135fP. 1'10141'10 J~P 0,3 2~ ! 35.7 V227'3 L~A III.'CATTX 'GET "OOE Sw 
29 2'1 1355~ 11)1223 MeVlR 0.e,SNC ,SKP·CHNG .RITE Tn RO 
31'1 3111 13!151 r"QI'P3 JWP ,+3 
31 'IIE~INO ORIVE CLHR I'ODE 31 13!152 VU741/1 ISZ 'CArTX 
32 32 13553 v~2"2 J"P 'CAFLx 
33 13!5VI !'!2""1115 CARE~I LOA e,CA,11II ,REW J3 13!15' v2e741 LCA ~,CA~PS 
3' 13!5U e6113. DOAS ,",CU 'TO CONTROL/ORV III 3' 1355!5 P2~.P7 LOA 1.-CAPDx '" BLKS TO RO 35 13503 U2'!II0 SUB 1II,1iI 3~ 13~5~ 106.25 S~~Z P.t,S~R '-"IIL~S III') 
36 1350' 04241/16 STA !/I,-tATTX ,SET TAPE REWI"'OI~G 3~ 13!'i57 Ple733 OSZ 'CITH ,Cfot .. G 8K TO wRT MODE 
37 135e5 ~0!11172 JMP C'RF~-2 37 13~6~ P4~'0' STl I,'CAPOX ,PEM BL~S TO RO 
38 !3eN; 0"''''010 CI,II. Ie 38 13~~1 125P"~ MOV 1,I.S2R 'NO~E LEFT IIELEASf 8UFFER 
39 1351/17 PI31!72 CA,NR, CADER 39 13!\~? V~2~P3 J~P 'CAFLW ,RESELEtT BUFFfR START 
.0 1351(11 e13262 CI,D_, CAOWI 4111 13!i6~ P~0426 J~P CA,XI 
41 1351\ ~13266 CAOlo4+1 .\ \3~64 Vl3261 CIROW. CACTR.2 
'2 13512 P132!!1 CAnx. CICTB .~ 13"6" PI3137 CAFLX, CA.2C 'Pf SELECT IN fIIIST 256 
43 13513 U32!5' CIOSK. tACST 
.4 1351' U3252 CASKX. CA.B~ 
45 1315115 "0!1'e~0 CIROS. II ,. BLOCKS REAIl 



'~197 ~~PTS '"1 0 8 ,. Pi.. T S 
01 'READ COM~LETE PE-E~TER UH TEST ,TITL LPTT~ 
m2 13~6~ P13567 CA.~51 .+1 'IF 7 TRACK DRIVE e2 I L1'~ P"iI'TF~ lFST CO"PATABLE wlTl"4 H<E OIAG_OSTIC LI~KE~ 

03 13~67 ~2~72~ LOA 0.CAPDS n 'E XTT LP.O'?, 
p. \3H~ v'2724 SH ~,'OP~x ,*BLKS TO COMPA~E e. PIJ~'. LMEML·, 
05 13571 P~P,726 J~P CA.04+1 ,9 TRAC. CO"P WO FOR WD e~ '~PPJ • L OC LPr.V 
06 r~ 0I~~2~ I' 1 ~t.4 t LP.,}~ 

07 ~7 ~~PI2' LPG~ •• 
e8 /TAPE OtTA ERROR START TYPfOUTS .- rDf'. ,toe L"r-L 
~9 ~9 13~'~ rMVPP p II'TfOR~PT TI"'fOl'T sonc .. 
III' CADER. LCALL ERROl I. 13· •• P1366. LP.0e. LP,l'JIt 
II 13572 P60202 NIOC MAP II \Jf.' VlJ7·1 LP,"2 
12 1357~ ~~~e615 JSR ,ERRCI 12 !3~4~ pW"l!'lrnr~ 0 
13 13574 11'00411'1 J~~ .+1 I~ '3f •• pv.e~. 0 
I' 13575 .lZ~43P1 LOA m,CAlXl I' tJ"4I~ p~I7~. IP0., 
15 LCALL ERRTX I~ '36'~ 17f~~0 176'0P 
16 13~7~ .6(1121'12 NTOC MAP 16 13f" .0.vev ~ 

17 .3577 V060!ie JSR HRRlX 17 13f~~ .~.evp p 
18 136~~ V22712 LOA 0,'CATTX 'GtT "ODE I.WRITE 2-RO I~ • aTE 
19 13601 P24620 LOA I,CASTA ,GET LAST STATUS 19 '3~51 '''114 LINE .RI~TEor 

20 13~02 P32'22 Ln, 2"CAEK~ ,GET * RETRVS 2~ "2~16 
21 13603 151fi2m I~Cl~ lZ,2 21 r~V24~ 
22 13~~' \1:'1511'0 INCL 2,2 22 '''122 
23 LOLL ER~OC 2~ 15211~ 
2' !3~05 0b~202 NTOC ~AP 2' 1~13P~ 
25 13606 .06066 J!R HRRec 2~ r~rv~e 

26 136e7 P~~'11!1 J"P .+1 26 IJ-ITIALIZE U-E pot'TER TEST 
21 136111' P~'671 JSR CARH '~EwI~D START OVER 27 13~fe 1~2vpe LP.011 ADC 0,0 
28 CA, XII LCALL RD"AP , RELEASE 4LL DCM 2~ 13HI V'P7fi' STl 0,LP.I?I~+2 
29 13611 v60202 NIOC ~AP 29 13f62 P6"\7 DtA I,LPT 
3~ 13612 VI1'M76 JSR 'ROMAP 3. 13~6' 125223 MCVlR 1.t,S-C 'LPT eN LI.E 
31 13~13 1~2·1/!1 SUB 0,0,S.P 31 13/16' P~I'V' J~P 0,3 "0 OCN'T TEST IT 
32 IJ~I' 1'0.775 JMP CA.XI 32 !3f65 ,"'2'00 !LB P,0 
33 CA.X2. LCALL RSCRA ,RHEASE ALL SCR 3~ '3~6~ v'~'12 BlA ~.LPC~F ICLR CARRET OUT 
3. 1361~ e6e211!2 NIOC MAP 3' 13~~7 1'411'75' SlA ~,LP.~'.2 
3~ IJ61~ p~6e'55 HR 'RSC~A 3~ I 3~7~ v'e'37 STl 0,LP.Lk' 
36 13617 InV"'1 ~OV 0,0,SKP 36 1361' P2?14('.t LOA (1I,LP,l(l IDEV • 
37 13621' V0P775 J"P CA.X2 37 13f72 P2.4P. LOA I,LP .~2 IINTR MSK 
38 13621 e4U3e STA 0,'CAPe' ICLR SCR lSSIG"IED 3~ 13673 P30'P4 LOA 2,LP.~3 ItNTR S~RV ADRS 
39 LCALL RfTRN 3q 13f7' r~2e6' J"P HI'TS IPASSED TO INTA Sf/lVICE 
40 13~22 P611'202 NIOC MAP 4~ 13~75 PI1'~VI7 LP.q, LPT 
41 13~23 .~~V61 JaR 'REHN " 13~7f P~VVI1 LP.K21 !7 
42 . ~ \3~77 PI.V4e LP.K3 • LPINT 
'3 IJ62' V I 3317 C AEK x I CA.EK .3 13711'" V~~VPII' LPCRF. .. .. 13~2~ P13626 CATX1. .+1 
.5 IJ~2~ ~~5215 .TXTE «15><12> 
.6 13~27 ,47515 MCDE STATUS Cj,Ek( 
47 "25~' 
48 ~O 14\1 
49 e4e72 • 
5~ • 02724 
5' p"'523 
52 .4~7·3 
15:!1 1·2.56 
5' ~".113 



1~199 ~P~TS : ?2r.' ~".:..'" ~ 

£1 ,EXfCUH pogUO" OF LPT TFST ... 1 • ~T UfT PI-< I ~ T I '.1" ~P~lE T' l 
22 'ENTE~fn AT AANOC~ I~TE~~AL~ f' f ... IT~ '-""''''0''' STALL:: AT FyF~V I T~ 9 L1' E~ 
e3 13701 ~20426 LP,021 Ln. e,LP,L~ ,GET LINE CTA V3 LP.2f.l1 Lf ALL It.Q,6',G 

e4 IJ71t~ 1~100' ~ov 1'J,0,SZR 'TI~E FOA FOA~ FHD ie' 137" 'oo2 P2 Her "AP 
~5 137e~ e~v.426 J~P LP,~A ''''0 ~!i '3n- ~~··~~2 J!:=P .,dHI\r:. 

f6 IJ7e4 v 211177. LeA 0,LPC~F ~~ 1374' , ,·~e~p "rV ~ .1 
P7 13705 1~l0e!i Mev 0,0,S~A ., '375" H2'?. SlB 1Iil,{; 
es 137e~ V~UII J~P LPCQC V" 137~! ?3P415 L".A 2,LP.1t" 
~9 13707 1~24~0 SL.B r,e ~~ LCAL L Ar, I v J 
1111 1371~ 111411177111 STA /II,LPC~F 'CA MAS L'fEN OO~E IP 137~? ~ OV2P2 'JOC -AI 
II 1371 I r2~417 LOA PI.LP.FF II 1375' ~~~e" JOo "onT 
I:> 1 371~ 12M'/IIP LPFFOI ADC 1,1 12 13'~' ~4~"'1~ ~TA ~,LP5TALl. 

IJ 13713 P4'73P STl 1,L.P,00+2 , SET ~UTtNG INT n 1 J7~" '2'7~1 Lr::A t1.I.~.4~ 

I' 13714 Vbll17 OCAS /II,L PT l' IJ7~~ ~,A!1I4~" STA e,LP.CI( 
IS LCALL ~ETR~ I" 137~7 , ,,2P'P Arc ~,2 

16 13715 /116~202 .,Ioe ~AP 16 1 ,,~r i"?-6~J STA o.J"LP.~v+2 , ~fT ~A!Tt'-oG I'TA 
17 13716 p~ee61 JSR UET~N 17 137~1 r~44p7 JSR LPFJLl 
I@ 13717 020'77 L.PCAOI LDA 0,L.P,CR I~ LCAl.L Rnp~ 
19 1372~ el07~P. lSZ lPCRF IQ ! 3162 r6~2p2 'Toe ~'A~ 

20 13721 Pblll7 OOAS e,lPT 2~ 13H~ ~~M~I J~R OQEUN 

21 13722 01i!!; 17 Skp8Z L.PT 21 137b' ~v~~~~ LP.CI(I , 
22 \3723 P00777 J~P ,-I 22 137~~ P~P~62 LP.501 !\0. 
2~ 1372' ~~0755 J~p lP,02 23 137~~ ~,'PFl2 Lp.101 U. 
2' 13725 P0~133 lP,lKI 133 Jl+1 2. 1 J7f7 .~p~e~ LPSTALl' • 'STALL p,y LINf CTR 
25 13726 0(1111040 L.p,4el 4 I/! J7 RIT SPACE 
26 13727 ~"(/I~Q!I'I lP,lKI ~ 'LINE COUNTF.R 
:n 137311 p~0e'4 lP,FFI 14 'FORM FEE~ COOE 
28 13731 UI'U L.P,2AI I~C 0,0.SZR 
29 13732 000'13 J~P LP.2@ 'START ~EXT LINE 
3 I!! LCAlL. ARANG ,RAN. 
31 13733 I'bDJ202 NIoe MAP 
32 1373' ";'6~e2 JSR URHG 
33 1373!1 1;'500~ Mev III, I 
3' 1373e 102.00 S~B 0,0 
35 '''ANDO~lY SFL.ECT I~ TO 60 LINES TO PAINT 
36 13737 .311.26 LnA 2,LP,50 
37 LCALL ADIVI 
3@ 1374~ I'b0202 NIOC MAP 
39 137" l!!e60~3 JSR .. DIVI 
.~ 137A:! P2'.24 LDA I lP,10 
'1 1374~ 123011'0 AnD I, " 
42 137 .. P'~763 SU P.L.p.L~ 



102PI 
01 
02 
03 
0' 
e~ 
06 
07 
0~ 
1',9 
10 
11 
12 
13 
I' 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2' 
2~ 
26 
27 

1371~ 

13771 
I3n~ 
13713 
13n' 
\3775 
13776 
13777 
10~0~ 

14P,~1 
I4p~, 

IOpe3 

14~0' 
1001'5 
14'1'6 
IOP"7 
l4"'l~ 
14011 
14012 
100\3 
10PI' 
10PIe 
\4PI~ 

p2~774 

.24734 
Id6'15 
p0p'17 
~611 17 
010767 
126121!1 
15212111 
p63017 
P00767 
1514~0 
V0~175 

V63517 
152121 
.".762 
12500. 
pep773 

"'''I''''''' 02"'oqo. 
·11'665 
1'61117 
"'1<>\4°0 
000PI5 

,FILL PRI.TER SUFFER UNTIL PRINT CYCLE 
'OR FORCE LINE FEED IF Z ANn ~ORE LINES TO PRINT 
LPFILLI LOA 0.LP.CK 

LOA I.LP.U 
SlJe" 0. I .SNR 
J"P LPCR2 
DCAS 0.LPT 
lSI LP,CK 
AOCIL 1.1 
ADCIL 2.2 
SKP~N LPT 
JMP LPFILL 
INC 2.2,SZR 
J.P ,-3 

,ADV._CE TO NEXT CHAR 
'lONE DETECT LOOPS 

'WAIT FOR BUFFER R~'DY DR DETECT START OF PRINT 
,wHEN PRINTER ZO~E IS FULL 

SKPBZ LPT 
ADClL 2,2.SKP 
J"P LPFILL 
INC 1,I,SIR 
J"'P ._5 
JMP 0,3 

LPCR2. LOA 0.LP,CR 
IU LPCRF 
OOAS 0,LPT 
JMP 0,3 

LP,CR. 15 

,END ~F lONE EXIT 

l02('~ ",PJiTS 

n 
~~ 
~3 
e. 14.17 ~1'7IP 
05 
~~ 

p7 
08 
e9 
I· 
II 
12 
13 
I' 
15 
16 
17 
I~ 
19 
20 
21 
2~ 
23 
2' 
25 
26 
27 
2~ 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

14!'l'~'" 

14.21 
14~22 

!4.2~ 

'4·2' 
1.·2~ 

14·2~ 
1.·27 
".3~ 
".31 
14"32 
14·3~ 
14"'34 
14·3~ 
,.1>3' 
14.37 
14~4~ 

14.4\ 
, •• 42 
14 •• ~ 

141'45 
\40" 
l.e.7 
141'5· 
14·61 
14P52 
14~53 

\4~5' 

1.~5~ 

14~5~ 
14.51 
14~t~ 

.~ 14061 
41 1,.P~~ 

.2 14V~J 
4J 14~6' .. 
45 
4~ 

47 
4e 

14V6~ 

1'~66 
1'·~7 
"V7~ 

49 \4~7 I 
5~ 1'"7, 
~I 14·13 
52 \407' 

?'1.)1i'40'4 

I V'?22~ 
.·~6?1 
~t.'0!4 16 
.2.417 
Poll17 
0'03517 
~"~777 
1>0P415 
.2P61~ 

'''10~5 
." ••• 4 
1<24~0 

P4"b'3 
.~V761 
1~222. 
~4.6·3 

rO·?17 
V~I.~0 

·~·~!2 
e 13643 

~2.b33 

1~1e.' 
V~~762 

r2e657 
I~!rr. 
P~.0.7 ,.2 ••• 
.4277. 
!"2~00 
.4Ni5, 
.60217 
."10.0 
V2P7.3 
V2 4 643 
1~6414 

Pd.7"'. 

r2.6'1 
~04.676 

PI'7~0 
~~e70e 

10222. 
P42752 
V~~2!7 

N'!.P. 

JP~I~T ~UFFfQ l~ FILLFC l~ "Z" 
1ST ART LI'~ FFtr O' ITS .'V 
InR F~PCf Tn FO". F,En IF LAST LI~~ T~IS PAGE 
LPEND. DSZ LP.t K 

JMP ,+4 ,00 • LY-E FEED 
AeCl. ~d 
ST' •• LP.PP+2 'FOPCf' FO~" FEE~ 
J"P LP,L~-2 
LeA •• LP.LF 
DCAS V,LPT ,PRINT PEST OF LI~E 

SKP~Z LPT 
J~P .-1 
J.P LPlq 

LPCRI. LOA •• LP.L" lINT. ~AS FROM. CR 
Mev 0,0,S~~ 

JMP .+4 ,OECIDE IF LF O~ FF 
SL~ 0.0 
SH .,LPCPF 
J"P LPE~D 
HClR ".V 
STA •• LP, •• +2 
NIOC LPT 
J"P ",3 

LP,LF. 12 
LP0021 LP.0",02 

IINTERRUPT SER~ DISP'TC~ FOR LPT 
LPINT. LOA 0.LPCRF 

MO~ ~.0.S7R 
J"P LPCRI 
LDA 0.LP.L~ 
MOV 0,e,SIR ,-e wAS FIF 
J"P .07 
S~B 0,~ 

STA 0.-LP~02 
ADC 0.0 
STA 0.LP,LK ,F/F 00.£ 5" 
NIDC LPT ICLR COkE 
J"P 0.3 'DIS~ISS INT~ 
LOA I!.LP.n 
LDA I.LP.7K 
sue* ~ rI • SZR 
J.p LPFILL 'STILL fILLI~G ~UFFER 

IMUST Bf INT~ FRC" LI~E FEED 
LOA ~.LP,'0 
STA ~.LP.C~ 
DSZ LPSTAlL 'SKP FOP MOME~TARV STALL 
J"P LPFfLL 
AeCZR ~.~ 
STA 0.-LP~V2 
NIOC LPT 
J"P 0,3 



j~2~3 ~PRTS 
1"'204 /-,Pk"S 01 ,MULTIPLV DIVIDE TEST CC~PAUPL£ wI IT" ,'1 '4rqF< ~, 41 t ~ f'oIlJD I~ ~ "t. Dr \ e? /THE DUG'OSTIC LINKEO ~2 t4~71 ? 14, o:?1' MCA~~ 

03 ,.'CRO ST~RE e3 ,4 t ~::>' r~J?V!l~ 
04 J5R IIXTCR e- 1'1 e ~ 17 \{ fA,?P,q, 0 
05 

e,~ u\v2 117717 • I 
e6 ,.'CRO "LLC· e~ U1e3 17~~~e 176'~. 
07 JSR IIMeK e7 \<I\r- vl5e~t M(,:TEY 
08 

V~ 14'P~ rt 50~ I "~TF x 
E9 ,.ACRO DIvc~ E9 141 p~ .02~15 .TXTf: (MI.L In IV TEST( 
10 JSR IIDCK I~ ! 217 \d 
II II 144004 
12 ,·'CRO ~IVER 12 12~lU 
13 JSR 'fOIIi n \42124 
14 X t4 !~2tn 
15 .~ACRO "LLER I~ r~·,~·r· 
H J~R IEMlIL ,~ 141 t" 1~2e~v ""lO t I' AOC P,,0 
17 X 17 I" l' ~4~762 STA ~,'"'1Ir;I0·2 
18 ~EXTT "1'DTe t~ 14, t1 !264ep SI.~ 1.1 
19 ~14e15 LMEMLo, 19 \4'2~ \"2'.~ SLR ?.2 
2\1) ~0~12' ,LaC LPGe 2P "'21 r733~1 DOCP 2,n 
21 ~0t2' n.e76 "l'Dt0 21 t412~ \25rr~ MOV t,l ,Sf\H~ ,SKPo"IJl/OIV EnSTS 
22 .0~125 LPG~o, 22 1'12~ r~I'·0 J'P 0,3 ,~O MLJL DIV EXIT 
23 ~1.e75 ,LaC LMFH 23 14124 ~'075. STA 0,Ml!DJ~.2 
2' 1'~75 00~00~ 0 ,INTERRUPT TI"EDl'T SWITCH 2' 1412!'\ 0~1'·0 J"P 0,3 
25 



1~2~5 ~P~TS 1t'2"b ~PR'T5 
01 MOl00. SETUP ,'."'.1' VI I '~2. 
02 LOLL SETUl ~2 SETUP 
e3 1'126 ~6~2~2 NIOC ~'P n LOll SfTL-L 
0. 1412' r"M~' J!R 'SETlil 2' 1416" ~6~2~2 NJOC _AP 
O5 STORE PS 1.161 ~~~'61 J~R 0SETLL 
O6 141301 Ve6!>47 J!R nXTOR ~6 STORE 
r1 1'131 ~0P'r~(IO 1'1 'ACI' 21 141~2 r~6!>1!> HR 0JXTCR 
U 1413:1 1'1 ° P'UI'I 1'1 ,lCI 1'18 1'163 "I.:~v~r 1'1 
09 1.133 "''''''''01'1 1'1 ,AC2 e9 1.16' 111111 -I 
10 14134 1'I1Il65" JSR .... MUl I~ "16~ "~~r~p III 
II MULCK 1\ 1416~ .~6512 JSR '~HuL 
12 14135 nIl5 •• JSR HMCK 12 ~ULCK 
13 14136 ~UI'l0' III 11 14161 e~6~12 JSR 'IMn 
I' 14137 P000~0 III 14 1'17" p0pe0" III 
15 1'1'1" ''''''0P'0 e 15 \'171 010.2·11'1'1 1'1 
16 LOOP 16 1'1'2 "'''11''', III 
17 LCAll LlOOP 17 LOOP 
18 1'1'1 11161'121'12 ~toc "AP I~ lCAlL LLOOP 
19 1.142 1>10621e JSR 'LLOOP 19 1'\ 13 .002'2 NIOC "AP 
20 2'" 1.17' V061'1'''' JS~ 'l L~OP 
21 ,UII 21 
22 SETUP 22 1&1'13. 
23 LOLL SETUL 23 SETUP 
2' 1'143 11161'12"2 NIOC MAP 2' LCAlL SETUL 
25 1.14. .0606' JSR 'SETLL 25 1'17~ p6~2P2 NIoe MAP 
26 STORE 26 1'\16 e~6P6' JSR 'SETLL 
2' 1'1'5 ~~6532 JSR .tXTOR 21 STORE 
28 I.ue 000PI'I1' m 28 141H e~65"'e JSR .tXTC~ 

29 1'\47 000E'00 III 29 1421'? 117711 -\ 
30 1"5~ 1717n -I 30 \420\ P'0~eI'0 I! 
31 "15' n652' JSR '~HUL 31 1.21>2 I'~P00e 0 
32 MULC~ 32 14203 1>06415 JSR .... "Ul 
33 14152 P06527 JSR 'IMC~ 33 ~ULCK 
34 14153 P~1!I1II0P Il 34 1.2U P~6"5 JaR 'IMU 
35 "154 P0001'1V. 111 35 142e5 1'101'0"'1'1 III 
36 14155 1717n -I 36 14206 117711 -I 
37 LOOP 37 1421/17 P~I!'I"P III 
38 LCAll LlOOP 38 LOO· 
39 "156 1'161/121'12 NIOC MAP 39 LC'Ll L.lOOP 
.~ 1415' 11'06P10 J8R 'L.LOOP '0 ,.2,10 V6P2P2 NIOC MAP 
41 '1 14" 1 V~6e70 JSR IlLOOP 



U2P1 ~PRTS 1~2P~ ,..Pr.;TS 

01 ~. t I Ae~' 
02 'Ud, e~ SfTl'P 
03 SETUP V3 LCALL SFTI'L 
04 LtAl L SfTUl Vd !4~d4 florA''''2 qOC MAP 
05 14.212 0DA21'2 NIOt ~AP ~5 \424~ ~~~~~1 J~R '~~TLL 

0e 1.4213 PIiI6f1'li7 JSII .~tn.L F6 STORE 
07 STORE e7 14~4~ ~0'431 J~R OlXTCP 
0~ 14~14 ~06.63 Jell 'IXTOII 0~ 14~47 177777 -I 
09 '4:115 ~"'0~l'e Il e9 ,4:?5~ 1.77777 -, 
I~ !421~ GJ~~001 1 I~ \42~1 V~~~~V 

'" It 14217 177777 .1 II '4?~' P~f'i4~~ Jell ... MtIL 
12 U220 ~0~460 JeR .~MUL 12 ~ULCK 

13 MULCK n '4'53 V~6A26 JSR 'IMC~ 

14 14:121 006460 JSR 'IMC~ 14 14254 f'fIIPV~P 0 
15 14222 0000~0 Ii! I~ 142~~ 177777 -\ 
16 1422~ 177777 ·1 I~ '425~ v~pe~p 0 
17 '4:124 177777 .! 17 LOOP 
18 LOOP H LCALL LL~OP 
19 LCALL LLIiOP 19 14257 N'02P.~ NIOC ~AP 

2~ 14~2!5 060202 NIOC ~AP 21" !426V' vi'liF7V JSII 'LLOCP 
21 14:>26 Pf<)~071' JSR 'LL"CP 2! 
22 22 , Afl!7. 
23 '&05, 23 SETIJP 
24 SETUP 24 LCAlL SETUL 
25 LCALL SETUL 25 14261 V6~2~2 NIOC MAP 
26 14:>27 1'6"'202 NTOC ~AP 26 \4262 P~6P~7 JSR U~TLL 
27 1423~ ~ro6e~7 JS" 'SETLL 27 STO~E 

2e STO"E 2~ 14263 V~6414 JSR UXTCR 
29 14231 r06446 Jell .ItTOl> 29 142b4 P~I/!V'~I I 
30 14232 0000~~ 0 3P 1426~ ~~lIIep2 2 
31 14233 177777 ·1 31 14?~e ~"'~0~2 2 
32 \4234 ~00001 1 32 \'267 Vllli411 JSR .I<"UL 
33 1423~ 001\"3 nil '~MUL 33 ~lJLCK 

3' MULCK 34 1'?7~ Plle'!1 JSII .tMn 
35 I.nll 006443 JSR 'IMCK 35 \427\ V0~"~P 0 
35 \4237 Pil0011P " 35 142n e~~p"'5 5 
37 14241" 177777 -I 37 \42n ~"prI1l2 2 
38 142'1 \1100001 1 3~ LOOP 
39 LOOP 39 LClLL LLOOP 
40 LCALL LIOOP '111 1.27' rblll2P2 NIOC ~AP 

41 1.2.2 0602P2 fIltOC ~AP 41 1427~ ~~flr70 JSR 'LL.~OP 

4:1 14243 pfll6P70 JSR 'LL('IOP 42 !427~ PilP4P/\ J~p M"Ave 
43 4~ !4277 Pl4527 UTO-, SXT('IR 

44 \43V" P147f11 H"ULI X~MUL 

45 143F! V14473 IMCKI MCK 
46 143~.:! P14474 lOCK. DCK 
47 1430~ r14773 ~OIVI X~Dtv 



11/I2~1I MPRTS 1111210 ~PPT5 
01 MDU81 SETUP ,FXPEtT A DIVIDE ERROR el "\~I 
212 LCALL SElUL .,2 SETUII ,ryVIr.E E"""R S"ouLn 
fill \U04 01>0211'2 fIIIOC "All .3 LCALL SEH'L 
04 U31!!!! 1'06ee7 JIR nUIiL 11'. 14336 P!>~2~2 fIIIoe "All 
III!! STORE "~D ~O C~AI\IGE TO ACS. 05 \4337 ~~~efl7 J~R _SETLL 
/16 14306 111116771 JSII nXTCR lie STO"~ 'SET TME CA~RV 
17 14307 IIIIIII!IA'" 21 07 \434P, e~6737 JSII -UTe" 
ell \43U 1/10"111" 0 ell \4341 \77777 -\ 

'" \43\1 Ul!lfl" 21 1119 \434' 177777 -I 
l' 143t:! 111116771 JIR _ .. on II!! \4343 177717 -, 
It DIVC~ 11 143 •• U'IU. MOVZ 111,' 
t:I 143\3 U6767 JIR _lOCI! 12 "340; U!5736 JSR _"'DlY 
13 IUI4 000UA 0 13 1434~ 10U"'3 MOV 0.0.5NC 
t4 t43t!l .. 00UII 0 14 DIVER 
I!I 143\tI 00000111 0 tll \4347 0",11522 J811 -EOIV 
16 LOOP H LOOP 
17 LCALL LLCOP 17 LCALL LLCOP 
III 14317 111682112 NIOC MAP 18 \43!1A 1'61112'2 NIOC "AP 
t9 1.32~ 00607111 JIR _LLOCP 19 \4351 PiOlle71!! JIR -LL.OOP 
2IJ 2" 
2\ , &11111 21 1&\11 
U SETUP ,EXIIECT DIVIDE ERROR. 22 SETUP 
23 LCUL SElUL 23 L.eALL SETUL 
24 1432\ A6f!2U "'IOC MAP 24 \4352 1'60202 fIIIOC MAP 
2!! \4322 006.67 JSR -SElIIL 25 \4353 ~06~157 JSR _SETLL 
26 STORE 'NO C"'A~GE TO AC8. 26 STO"E 
27 14323 fill! 75. JSR _IUOII 27 t'~5· ~V.1I723 JIR -IXTeR 
28 14324 177777 -\ 28 1435!1 "0pe~p 0 
29 14325 177777 .\ 29 1'3!1~ P'ililtil0 0 
31! \4326 177777 .\ 31' 14357 '0 11'1' QI \ 1 
31 '4327 '011754 JSII _HDn 3\ \436~ 0(/06723 JSII _ .. on 
32 DIVCK 32 DIVCK 
33 \433111 111 1'1 87 !!2 JSR nDtl! 33 \436\ ""11721 JSR _lOCK 
3. 14331 177777 -\ 34 \.362 ""Pl0U 0 
35 \4331 \77777 -\ 35 \'363 pi!lIIepl'! 0 
38 14333 \77777 -\ 36 \4364 III.,PUI \ 
37 LOOP 37 LOOP 
38 LCALL LLOOP 38 LCAlL L.LOOP 
:SO 1433' ,1>0202 NIOC "AP 39 \4~65 I'b11l2(012 NIOC MAP 
41!J \4335 2'061'170 JSR _LLDOP .'" U36~ PIMp7f JSII _LLOOP 
4\ 



I ~21 1 ~~RTS :0212 t~ p ~ T S 
~I 14121 ~ 1 ,A 14. 
V2 SETIIP 1"0 OIVIOE FOPOo SHOULD V2 SO Ti.'P ; n"'EC I< "E-.INrE" 
~~ LCALL SnUL n LOLL SFlI'L 
e. 14367 ~o·202 NIoe "AP ~4 , 4d21~ P~·2·2 ~IOC MAP 
05 14~7~ .~6~67 JSo -S~HL e~ ,4421 v~'e'7 HP .SETLl 
06 STORE lOCCURE AND CARRY S"OlJL~ r~ STO"f 
e7 14371 ~~67P6 HR -IXTCP e7 1442~ Pr~655 JOp 'IXTCO 
~6 ,.372 .~0000 0 'fiE A ZERO. 0~ '4'2~ v ~'~e\"1l 0 
09 14373 P00V00 0 ~9 14.,,4 "77777 77777 
I~ \437' P0~V01 I I· \'4"~ '~r~·0 I~~~e~ 

II "37~ 101£'p, "OVO P,. 11 1'42~ ~~6~~~ JSP '"OH 
12 143H ~0670~ JSR '''OIv 12 OIVCK 
13 14377 UIvo2 "OV 0,0,SZC 13 1 "27 rv'h6~3 JSR 'IOC~ 

" 
OlVER 14 ,44!1 01 07777 77777 

I~ 14'~0 0~6411 J~R HDn 15 "'31 ·,'~~0e ~ 
16 LOOP I" '443' 10(?!f1'01~ 1~0·e. 

17 LOLL LLOOP 17 L~OP 

16 "'01 PC02P2 NIOC MAP I ~ LOLL LLcrp 
19 \4'02 .~~070 JSR 'LLOOP 19 , •• 33 9b.2·~ Nloe -,p 
2~ 2~ 144Jd r"~e7~ J~R 'LL~GP 
21 ,A 131 21 
22 SETUP "/2'2 22 !A15. 
23 LCALL SETUL 23 SETUP 
2' 1"03 ~6~2~2 NIOC •• P 2' LCALL SflUL 
2~ 1"0' 006067 J~R 'sETLL 25 "'3~ ~b~2r2 Nloe MAP 
26 STORE 26 \"36 P~~p67 J!R 'SETLL 
27 "'05 a~6672 JSI! 'IXTOR 27 STORE 
28 "'ee 0i!0000 0 28 14437 006640 JSR 'IXTOR 
29 '''07 "00~P' • 29 "U. r~~epl1l 0 
30 1.41~ P0111002 2 30 ""\ 177777 -I 
31 \"" P0t'i672 JSR .HOIV 31 ,. 4.2 177777 -\ 
32 OIVCK 32 , .·.n 111066'0 JSR '''ilIV 
33 14'12 0~6670 JSR 'Ion 33 OIVCK 
3' 14413 0~0e00 0 3' I"" e~6636 JSR 'IDC~ 
35 ",\' P000 P2 2 3~ ,".5 P~00PP 0 
36 ".,~ 00111002 2 36 ,,,,A .epPPI I 
37 LOO· 37 "'H 177777 -I 
3~ LCALL LLOOP 3~ LOOP 
39 14416 060202 NTOC MAP 39 LCALL LLCQP 
.0 1.417 006070 J5R 'LLOCP 4~ 1445'" PC P202 NIOC "A. 
41 '1 ,4451 0~e070 J5R 'LL~CP 



U213 ~PIITS 
1~214 ~P~TS 

fli ,AI6. rl n SETUP e~ 14'7~ HH?I MCKI MCVl ~,P,SkP 'C ... ft" "L'L RESUL T 
03 LCALL SETUL V3 , '47' nl~.r OC.I ~OVO 0,P ,C"U" CIV IIFSULT 
04 IU!!7 r!>1!'202 NIOC MAP 0. 1"7~ ~O44" SH 3,XCKlifT 
e5 t .. e3 Vt!l6fft7 JSR -SEHL 05 U'7~ V35'~? LOA 3,2.3 
U STORE e6 ,.477 Ib6'1' 8',B- 2,3,51" 
17 tUU Uftll23 JSR _ UTOR 07 145~~ P0~'11 J"P C-I ,AC? .R(I~G 
18 14'5!! "1i>1IJ'1!I1 I e8 1'!lIII V3'44~ LOA 3,Xr.~"tT 
l'9 IU5(\ (lleI!IfI!IlIJ III 09 \451'·' .314~~ LOA 2,~.3 
1111 \4'157 (II IIIII'f 2 2 10 l.fieJ ~J5'(II1 LOA 3,1.3 
11 14'6P ""'11623 JIR -",on II \451" 1174\5 SUfi" QI,2,S~1I ,C"Uk AC~ 
12 Olvel< 12 1'!iF!'; I J~'14 SuB" 1,3,5111 ,C,",ECK ACI 
1:5 14'61 '''11671 JaR _lOCK 13 1'!I"'t! 1'0111.03 JMP CWI ,ERAOII 
I' 14462 1!'01!111101!1 III 14 145'7 VJ4432 LOA 3,XCKIIET 
15 14'63 1110111'e lUP-0t!' 15 1'!lI'" ~i!l14"'3 J~P 3,3 
18 1"6' "111"'''2 2 16 1.51\ 1113"30 C~1I LOA 3,XCkIlET 
17 LOOP 17 \'!l12 POl1400 LOA 0,0,3 
U LCALL LlODP 18 ,.513 1'25'01 LOA I, 1,3 
10 14465 116e202 NIOC MAP 19 \.51' r31'02 LOA 2,2,3 
2111 14'1111 \!I08e7f! JSR _lLDOP 21!1 1451" 111'"556 STA \!I,O.At 
21 21 1'!lI~ '4'556 STA I.OM ~Q 
22 H17. ~2 1'~17 "'b~556 STA 2,Ok~D 
23 14'67 PJIlUI!!I JMP -,+1 2~ 
2' 14'7(>1 PU5'5 MTST 24 1.~2P I0teP.2 CK2I Mev QI,IIl,nC /IF C(CUlly)all ITS "UL EAII 
il5 14·71 Pl5012 EDIV. DERII 25 1.~21 1II~"'~3 JMP • +J 'OT~E"wISE ITS A DIVIDE Ell 
28 14472 "'1501'15 EMUL. MfRII 26 MULE" 

27 1'~22 "'06750 JSA _EMUl 
28 '.523 UU~I MCV ",il,SKP 
29 DIVE" 
30 1.52' "'67'5 J~R _Eon 
31 "1'25 PJ"U LOA 3.XCKRET 
32 1'!<2!1 P01403 J"P 3.J 
3~ 



11'12'5 ~PRTS 1~2'~ ~gJ.OT~ 

~1 '4~27 e214~1'1 SXTOR, LOA 11'.0,3 IPICK UP ARGIIEMENTS VI ~TSTI SflUP , C~~_C- "uLTTPlV ~ITi1 

e2 14e3~ ~2e'Al LOA 1.1,3 ,ANI) STORE I~ ClRIG V? lCALL HTUL 
e3 l·e31 P31402 LOA 2,2,3 , ~UMB.fRS TA~LE. eJ ,. .~ r"t··> 2" 2 ~TOC ~AP 

e. ,.S3? ~42'04 SH II,-XCAC e· I' .~ ~.'~~67 JSR 'SE TL l 
ee ,.53' V'~'P' SU I,_.CMQ ~~ ,. .7 n'527 JSP ~AN 

06 ,'53' ~52'0' SU 2,'XC MO e~ I' 5 01 P~~772 JSR '!""LL 
07 I'S3!! p~ 1403 JMP 3,3 07 \4551 ~c?765 LOA Ii',' )(C·4( 

1'18 "~3~ PI'751 XOACI DA.e ee "~5:> P~~765 LDA 1,-XCMC 
~9 ,.537 21'752 XO~QI DMQ 119 1'~~:1 ,J:>765 LOA 2,·XC·~ 
10 1454111 P 14753 XI)~DI DMD I" t4!'i54 pV'b'S JSR X"UI IPR~G~A~EO -UL TIPLV 
II "!i" 0~000", xeKRET' II II 1'~5~ .3~766 LOA 3,'r~"O 
12 \'5.:> P14761 I~MUL' X~MUI 12 • ·"'6 1fi 156' 14 8118- ~,3,S7Q 

13 "~'3 014756 I~"DI ~MD 13 1.557 P~.'05 JMp .05 
14 "54' 1'114773 I~DIV' X~OIv I' '.!ob0 ~3~574 LOA 2,"'( 
15 I~ 14~6' V3457. LOA 3,H~r; 

I~ "5~2 , 12"5 SllS" ~,2,S~R 
17 14563 , 3~' 14 SLB- I,J,SZR 
18 ~LLER '~ULTIPlY FAILED 
I" 14~6' P'~67~~ JSR tEMUL 
2~ LOOP 
21 LCALL LlCOP 
2~ 14~~~ V~V2~2 'HOC MAP 
23 , 4~~~ ~"~V7~ J~" 'LLOOP 
2' 
2'5 DTST! SET'.IP ,C"ECK OIVI~E .ITH 
211 LCALL SfTUL 
27 I'~H ~b~2~2 "'Toe ~Ap 

28 14~7Q1 A~M67 ]sR '8t.T~L 
29 14~71 P0'505 JSR RAN ,RAND~~ NIiMPERS. 
3 III 14~72 ~~6752 J8R 'IHOIV ,HA~D.APE DIVIDE 
31 14!173 V2!l1556 LOA ""OAt 
32 14574 P2'556 LOA I,O"G 
33 ,457" P3!l1b56 LOA 2,OMC 
3' 1457" PII>'b37 JSR xOIv IPRnGICAHI') DIVI~E 
35 14"77 .3'557 LOA 3,HMC 
3~ I.e~'" IfllI.I' SUB'" 2,J,SZR 
37 "~~I P!!P'''5 J~P .of> 
3~ 1.6V2 03.552 LeA 2,~AC 
3<1 14~1'~ vJ4b52 LOA J,~M~ 

•• "~P' 11?415 SUB- .,2,SIllR 
.\ 146." '3~'14 sue- 1,3,SlP 
42 DIVER ,DIVIDE F AlLED 
'3 1411P" ·~6663 JSR 'EDh 
•• LOOP 
'5 LOLL LLOOP 
'6 14~r7 reo202 IIIYDe MAp 
'7 "liP 0~"V7p JSR tlLOCP 



10211 ~PRTS 1~218 ~P~TS 

01 14611 ~2~456 ~!)TSTI LOA 0,MUP ,MULTIPLY DIVIDE TEST VI t4~73 ('''''p'ef)~ OKACI 
02 14~1? PAe421 SlA 0,Fo~ ~2 14 0 7' ~v·O'e Pi~ OI(JoIG, 
03 SETUP ~~ '4H~ ~~"'epli" 0 •• 01 
04 LCALL SfTUL 0. 
05 14613 Vb~202 ~IOC MAP ~5 1467~ .54422 RA~I BTA 3,RH Wf T ,(;~ T ~H DO. OPEQATOQS 
e~ 1461_ ~06~~7 J!!-R _SEn L 06 RA~II LCALL A~A"G 

1111 14el~ ~~4461 JSR RA~ 07 14~77 ~6.2~2 ~JOC "AP 
1118 1461~ P~4555 JSR XI<OIV '~ARO DIVIDE ~~ 1470~ ."6e62 JSR U~A~G 
09 14~t7 ~40A!i1 BH 0,0 .. 09 t 47e, 11~7~P 'EGS l,2 'FO~" ~O+IroID 

10 14620 eA44!i1 STA 1,01 11'1 147V2 10!i12~ MQVZL ~,1 

II 14621 .50451 STA 2,0? II \47~3 Inl~~ AOOL 1,t 
12 14~22 ~04!i31 JSR XHMUL ,HARD MUL TIPl Y 12 14704 !~7J"P ADDS 1'1,1 
13 U623 ~H!i30 lOA 3,01'0 13 147~5 112415 SCSM .,2,5",Q 
14 14624 156414 SUBIIi 2,3,SZR 14 1470~ .~0771 J"P RANI , ~EJECT IF AC·"O 
15 14625 1'100415 JMP MOT2 15 lATH 142432 BuBH 2,~,SIC 
16 14626 030523 LOA 2,OAC 16 1471~ IH5P'" I MOV 0,3,SKP 
17 14e27 034523 LOA 3,0fo'g !7 14711 1'1004.] JMP ,03 
18 1463~ \12415 SUBM ~,2,S"R 18 14712 141F00 MOV 2,0 ,MAKE AC LESS THA.., 
10 14631 1364U SUB* 1,3,Sl~ 19 IHI] t71V00 MOV 3,2 ,MO I~ ALL CASES, 
20 14632 ~~04IP J"P MOT2 20 14714 ~4P4]5 RA~21 SH 0,OAC ,STORf IN ORIG!ONAL 
21 MOTII LOOP 21 1471~ 1'144435 STA I,O"~ ,NUMSE R ~LOCK .. 
22 LCAlL LLCOP 22 1471~ ~504]5 STA 2,0"0 
23 14633 060202 NIOC MAP 2J \47\7 ee2401 J"P _RAN~ET 
24 14~34 ~0607~ J9R 'llOOP 2- 1472' ~0~P0P, R'NRET. 0 
25 \4635 "10404 lSZ FOB 2~ 14721 e~4436 XMULI STA 3,MSAV IP~OG~A"EO MULTIPLY 
26 14e3~ 000155 J"P MOTST02 2~ 14722 034436 LOA 3,Mn 
27 14637 0~2401 J""P -,+1 27 14723 125203 MnVR I,I,SH 
2e 1464~ ~15~51 MOTn 28 14724 \~1201 MOVR P,~,SI<P 

29 14641 0~000P FMI A 29 14725 143220 AOOZR 2,V 
30 14~42 020507 ~OT2. LOA 0,OAC 'EITHER MUl OR OIV 3~ 1472' 17540_ INC 3,3,SIR 
31 14~43 024507 lOA 1 ,O.~ ,FAILED , TYR T~ FINO 31 14727 P~0774 J".p XMUL02 
32 \4~44 030507 lOA 2,OMO '.~IC~ ONE, 32 1473~ 125260 MOVCR 1.1 
33 14~45 00447~ JSR XOIv 3~ 14731 P4~742 XMUL II SlA 0,OKAC 'STORE RESULTS 
34 14646 034422 LOA 3,OP 34 14732 ~44742 STA I,OK~Q 

35 14647 \16414 SUB* 0,3,SZR 35 14733 V~0742 STA 2,OI<'~ 

36 1465~ 000407 J"P MOT3 36 1.473 4 P~2423 J.P _MSH 
37 14651 034420 LOA 3,01 37 
38 14652 136414 SUB" 1,3,SIR 
39 14653 00~4~4 J~P ~OTJ 
4~ 14654 0344 16 LOA 3,O~ 

41 14e55 156415 SUSM 2,~,S~R 
42 14656 ~~04P3 JMP .03 
43 MOTJI OIV~R 'I1S A DIVIDE ERROR 
44 14651 V~6612 HR HOIV 
45 1466~ 0~~753 JMP MDT! 
46 14661 e4~470 SH r.,OAC 
47 \4662 04447~ STA I,O~~ 

48 14663 r50A1~ STA 2,0.C 
49 14664 e~4435 JSR X"Ul 
5~ Ml'LER 'ITS A ~ULTIPLY ERR 
51 14~65 0066P5 JSR _EMUL 
52 1466' 0~~745 J"P MDTt 
53 14667 177700 MIU. -u~ 
64 \467~ P~0V~~ D~. e 
55 1,4671 ~~~~~" DI' 0 
5~ 14e72 ~~~~~p 021 0 



1~219 .PPTS l :7122,,', .... ~::;,. ~ 

~I 1473" ~044n XDIV, STA 3.M~AV ,P~QGPA"EO nIVIOE ~ I 
e~ 147J~ 142432 5LBZ' 2.e,5ZC e? 
e3 14737 r~I4~~ J"P e.J ,~V DIT n 14"~1 '~H2J ~~~(IL~ ~H 3, n-,"FT ;'-t~RD"6~E '"""}LTJPLV 
e4 1474. PJ442~ LOA 3.~2e ~. 14H~ P733V-t OCC· ~ , ~' 1 
e. \4741 \251U MrvZL 1,\ eo 14HJ 1i'~'4rJj:l J~R ,+2 
~6 14742 ! 011 ~~ XD I V II ~QVL 0,r ~~ ~471'd V1.!!7"" 
V7 '4"4~ \42412 SI.,B" ;?,O!,SZC p , 47~" r/4 ?,7f::., 516 tiI,rI~( 

e~ 14744 \424~~ SLB 2,~ e~ 1 47~' ~'i(~77e LeA ~, .-2 
e9 1474~ 125\~e "0 VI. 1.1 e~ l.n7 , 1-"434 91 R Z* ~.~.F71-' 

10 1414~ \754 04 I'C 3.3,S?,~ 1? 1.77P ~~~~15 JVP _f ". 
1\ 1.4747 ~0P773 J-p ,GlIII I' 14771 P2··7'3 LCA 0.h~C 

12 1475~ V~~7el J"P x"'Ul1 , ST~RE RESULTS. '::? , 477' (l:"~ (io d 17 ~ J"P x~CO. 

\3 14751 ~~~0r~ OAC I '3 
14 ,4752 .e00~0 aMGI • !4 1477~ ,04411 x~DIV! STA 3, XI-'r.-ET J~,6QD"APE OIVIOE 
15 !4753 V0oee0 0"0, • I' '477' 17 •••• SI,A!"\ 3,~ 

16 1475' 00~0.0 HAC' 0 ! • t477~ ~n!.~1 DCC~ ?,PI 
17 14755 .00.00 ~MG' ~ 17 1477· 17~v" "rv ~,j,sn= 

I~ 1470~ ~0~e~0 H"O, p 1 ~ 1·777 O~?41J J"P ~fRP 
19 14757 P~0~0~ MSAV, 0 19 \5?eO 17~f)7C;41 ): I.jC 0'" , SH O'.I-IA( ; c; T I'\R~ ~'RDI .. A~f R<SIJL TS. 
20 ~"7~~ 1777 f e M~P' -2~ 2" 15'?~ •• 4754 STA 1 ,H~~ 

21 15"''''' [','754 ST~ 2,"''''' 
2' !5en :"~2td!?l J"P OXHofT 
2J IBcrt p"perv X~RET: p 

24 
2~ 15!'}e''i '·0'412 MfR": SH 3.MFIiET '-ULTIPlV [~R1R 
26 15'P~ 1~1V~1 Mrv ~,I..'I,S"'P 

27 !SoP rl~I'i'~4 MLL~E~ '~fADINr. FOR "'UL. 
2" 10 010 '2?777 LDA ", .-1 
29 ISOII oq:"~4[17 J-P G~~ 
JP 
~I 15'12 pO.4P5 DfRR, 5TA 3.MFlifT /QIVIQf fRR~R 

32 15"13 \ ~ IV? 1 Mr v ",0,SkP 
33 151"J11 d PI ~e ~6 OIV"EO 
34 '5"15 .20777 LOA ~, .-1 
3~ 10'1' r~p4p2 J-P r,FiR 

36 ! 5' 17 !?:~e'vp,~ MfRETI • 



It!I2~l "PRTS 10~22 ~PQTS 
fJt 151'2'1' 0'0.33 GBRI SU 0,X"OR ,PRINT G~OD.B40 RESULTS • TITL ~pns 
e2 LC4LL f.R~I'II • 02 IllST TAPE Of ~I.IL TIP~GGRA~ING RELTARIlITY TEST 
e3 1511'21 1'6'21'2 NIDe MAP P3 I~'P. p~~rvp HIS~I • e· 1511'2:1 Pil6eft5 JSR .ERIICI e· Hi' ~, ~((.trr?!p ~ 
05 U5~23 r~0403 JMP ,+J 05 151P~ v"Ii'~PV ~ 
III II ISP2· 10111'1111 MOV e,e,SKp M 151~~ t'rt'~P~f1I P 
1/17 ISP2~ e20'26 LOl I',XHDR 07 151PA r~~ppl' ~ 

ee LCAlL ERRTV e" 151V~ "'~Ii'~"'1'1 0 
e9 ISII'26 01>0202 NIDe "AP 09 151P'" 1i'011'P''''(II 0 
II' ISI'27 1/I1I'60~111 JllR HRIO,. 10 151e·7 "'VI'P"'0 III 
II 111031" .20721 LOA III,OAC II 1511~ e~Al1'p", AVAL~I 0 
12 ISP31 02'721 LOA 1,0'" 12 15' II P~1i'1'01i' 0 
13 I Sill 32 1'130721 lOA 2,0"1: 13 15U2 Q'I/I Ii' 1'11'0 " I' LCAU E!>Roe I' 151\ 3 "'''''''0 II' Ii' III 
15 15033 P61/1211'2 NIOC "AP 15 15'" P"II'PPp I' 
16 ISU' 0061166 J~R .fRRce I~ HHI~ V~OII"Ii'P III 
17 ISII'l5 p0"'01 J~P •• 1' 17 ISlIe P0111P00 III 
IS 15A36 02.716 lilA p,HAe 18 15117 r00."'1'1 III 
19 ISIII37 024716 LOA I,HM£ 19 15'2~ OI0I1'e~ .. DCHH01 ~ 
2t!1 IttP'" 1'30716 LeA 2,H MC 20 15121 "0001'C! DCIoI"11 0 
21 LCALL EllliOC 21 \5'.22 n .. eu L~YUI 0 
22 IIIUI 1'160202 NIOC "AII' 22 
23 IS .. 2 11101110116 J811 H"RRCC 23 15123 "751'3 .TXT leOPVQIG~T eel OGC,\1I73,197' 
2' 15""3 ~2"6311 LOA III,O"AC 2' ,5'e2P 
25 I'll'" '2'630 LDA I,Dk~Q 25 ~"522 
2e I liP'!! 1!13V1630 LOA 2,O"~O 2~ ~"1'7 
27 LCAll EIO~IlC 27 ?2012' 
2e 1!l046 06021112 OJ!OC MAP 2'" V'14~0 
29 1511"7 ""'6P6e JSR .f~RCC 21' 11'2"'51 
3111 1511'50 rel"PI J"P ,+1 3" 11"351" 
31 HOTE~I LCALL RETRN 31 P.261A3 
32 15"!l1 P/>Vl202 NIOC "AP 32 V3,. li l 
33 ISP!l2 P ,HIP Ii I JSR ."f.TI<N 33 '3U67 
3' 3' 11'311'5. 
35 1!I"53 n""Pl0 XHDIII II 35 0133'7\ 
36 151'5' 005215 IIULHfDI ,T~TE IcI5~cI2~ 3~ 151'~ 1"'''''1''' ALL IIIGHTS RESE"~EDI 
37 15055 052515 HULcI5~cI2~ACP ACI .C2 I 37 PA61l' 
38 Ui67 14 3e 1'51041' 
39 0''''12 39 1"3511 
'0 1113P31113 .o! 9t>2111' 
41 0'11"\1 '1 p2~123 

'2 13"7"3 '2 11"2522 
'3 "'0'11 .~ ~'25'J 

•• 1313"3 •• Pt>3!22 
'!I 1'01'12'" '5 V'2"!' 
.6 1511'611 00!1215 DIVHfDI .HTE IcI5~CI2~ '6 "1/i0V~!' 
.7 1511'117 1"50' DIvcI5~cH'~AC" Ael AC2 I .7 
.8 106526 .~ ~"II!'''p .lOC 101"e 
'9 0'1"12 '9 "I~P-~ 11'00IIIVOIP 0 
5" 11131113111~ 51' PIPel OIl/iOll:15 lPG~ 

51 U~"I 51 Ii'I~V' II'~"'V~II' 0 
52 131117P3 52 "1~P3 tl'IIJPPPP III 
53 '''11)'11 53 upe' P15122 lSVSE 
5A 131303 5' 
55 ~~I'!~'PJ 55 .EN~ 
5t< 
57 



0nJ ~PRT S ~n< "~~T~ 

At ~·6~b5 11111/47 1?2/~~ ~r.')b ,,. ~!'-~,;: , "413? r;,,50.ltJ~ 

A~L c.·e.I' 105/1' 10 5/1" AT.2L e-~~?~7 ~'117 ~4/.jd 

A~OTE ~~6'45 105/D 1·~/1Q 10 5/55 AT,37 [l'r')~dl? 8'/1' ~fl/ld "~/~7 

ADIVI r.r~t>3 10/29 21/4~ '5126 71122 72113 86/17 129/11 AT,dA '"5·2t 86/46 .~/o~ ·7/36 
138125 tJ9/1~ l'e/13 141/3" 150/2~ 151/15 1!52121 AT,F!G p<'l!,!d7V' 85/1' ·71J! Qfl/~5 

165/31 166/1? 168123 IA71J1 188/12 \89/23 IQ9/39 A' • Fe P"~'.l? 83117 A3/1f' .7/11 
200/11 AT. F l\I ~r~.71 85122 ·8/~~ 

ADMAF p.~~7' le/38 128/1. 13811' 16512. 187/20 AT,tS ~~!;dt~ 84/t> "6/~7 R6/30 "713_ .8/.2 

ALTn ~'·'e,n~ U/4~ ?2/J6 2b/l' 34/.7 34113 34124 3~/0. AT,r:.O V'~&;3t1,,. Bbl3- "613.3 
38/12 ~9/1~ '~/te '~/I' '0/2. '"16 60/08 H,l2 ~e.533' e5/1~ -"5/2t 
60111 "'1/24 MI'!> 6111 P 61/44 62109 63/25 6. T ,1_ A 0,",~~7.:1 85131 ~5/3~ .0/26 .~/2. .7111 87129 RP/~9 

AM377 C·.p05 60/5' '2/27 ~ T • t C G"~5t1e7 85/1! .5/1' 'I5/3~ 86/19 .7/15 88/.' 
AMsrR p03775 10138 6~·;e4 AT,lD PPb.73 85/33 .6/2' "7/16 R./PP 

A",37 rp.~53 6etlO •• /02 61/13 • 2117 63127 AT, I P ~"5·75 ~5/3 • "6/1e ~6127 A7/27 R811~ 

A~,GA pP4~56 6e128 -"(11/41 ~~/5~ ~1/'7 AT.PL 0~!lid;t'~ 8412~ ·5/~· ~5/12 ~e/P3 

A",GI ~~4~13 60/1S '113- 62/29 AT,PL e~~3j~ 85/12 
AM,Ntol 0NVJ7 6~/17 ~~/'P .6.T,TI( ef"!5~~,IIj 8313· "4/03 R5125 R5136 86/3@ 81139 
AM.~M ~~'P07 60/18 6~/5~ AT,n r"53'f 85/26 M/JO R7/4~ 

AM.~0 P •• P47 60/0' ~?/34 ~0/48 ~1/~f 62105 AV At "1 P 15tl v 19/H ?7/31 38/17 222/11 
AM,SI e·4pb~ 60/P5 ~~/.l5 6~/49 61/07 62106 BEGIN Vt'llt7or 70/04 75/0, 75/1~ 75/H 75/17 75/1~ nlP4 

AM,S2 0P4P51 60/36 6P/5. 61/08 ~21e7 ~PROG ~. P'~ 1"~, 77120 78/0. 79/M 79/42 8~n9 

.~.SJ V"42b2 60/06 'e/07 ~0/J2 60/37 60/51 61/09 62108 CPH0 P"'~11J 77/08 19/29 
62122 C! 0\ ,,~~'q23 79/37 

AM .. Tfol 0P4eb. 60/2f 6P/3v 60/53 61/.1 61/49 (.17 v'~ 117 7f/0' 76115 77/19 78/19 7913~ 

AM,XT v·.e32 60/1. .~/I' 60/21 60/33 60/.7 61/17 6112. CI771 0'0122 79/36 
61/35 .1/4r 61/51 52112 62125 62131 C20 (i~!'I1£0I 79/34 80/07 8012t 

ANU3L ."5746 9411' 9'/2' (40 • PP5116 76/16 77/1~ 78/04 79132 
AR4 •• 6633 109/31 II2I~' t77 P.~121 77 131 7P/2? 19/35 
Aq IL ~~~~35 112/~~ 11211' CA~~~ rt34bt 191/11 192/22 193/05 193np 194/13 19'/2' 194/29 
AQANG ~~eeb2 1012~ '1/43 22121 '5122 71117 72/96 H/05 194/31 195/1~ 195/27 197/3P 

84/19 ~6/12 86142 129/0~ 132119 138/18 139/0~ r.·I~ VI 3V 77 186/24 187/~~ 

14V06 141n9 141/33 145/29 1'5/31 150/1~ 1!Sllle CA2~6 e13P" 188/09 1"813~ 

15211' 153/~7 1~7/22 160122 165/2' 166/07 l~e/16 C"~ ~\3'17 192/27 193/4. 19'/1' 
168/42 I" 7/2' 1~8/07 189/H 189/.2 199132 20./05 C>5~ P·13!I~ 191/1~ 191/29 193/37 
218/~8 C'6.!, e\3!15 le9/1~ 191/2" 

ARE~O M7'15 125131 (.AA P~Mj4 \85/V,6 I·~/~~ 186/09 1~6/13 186/1 4 186/25 187104 

A~JSR 0"7372 125/03 189/07 1-9/ •• 191 113 191/15 19112' 192114 192111 

A~CPA v"re53 u121 32117 32/45 71/11 84/01 128/U 138/1A 19212- I03n6 193/34 19313~ 193138 19'/11 194115 
150/P9 1';511~ 187/16 195/17 195/19 195121 195/3' 

ASSCR e02441 10121 38/~8 CAB"I 013427 194/1~ 195/2~ 

AS,r.1 PP2450 38/15 39/17 ]9125 '~lIe CAB" X ~1~~14 195/44 19611 ~ t97/04 

AS,S0 e,02463 38/08 38/22 38/26 391e. 40/M C'B~. ?133b~ 191/2' 192/19 192/23 192/31 
AS,SI v~2'6' 38/09 3e/2] J8/27 39/09 40/07 CACST V13,05 188/1. 19V07 191114 192/12 193/21 

AS,52 0~24165 38/1~ J8/2' 38/28 ~9/1r 40/08 CACTS V!3?07 1ge/P2 19P/I~ 193/43 195/.2 196/" 

AS,53 e~2'66 38/11 38/2p 38/25 38/29 39/11 40/09 CAOfR e 13~7? 195/39 196/09 19~123 19711P 
AS,XT e02·56 38/1' 38118 38121 39/1 4 39128 39/31 411/1? (AO~T rlJ2b. 1~~/15 1"9144 190/M 195/.3 

4e125 '0126 CAO~~ elJ~13 195/43 IQ6/"~ 

ArENO e~7417 88/03 125/3' CAD"I V'3~C2 189/37 19~/09 19~/t3 195/4. 

ArEIIR e~~'25 ~6129 .7/0~ CAO"2 n ~2~3 189/38 190/14 

ATSP3 ~~5464 87/06 87!2~ 88/01 COO-3 f"~204 189/39 19·/1~ 

ATTXI e~5·7~ 87/11 R~/l1 CAD"4 eI3~O~ 189/'3 \9./H 105/.t 

ATTX2 P~5~11 87/2~ "8/22 CAD-X .13~06 18g/4~ 19~/09 

AT ,00 ~~~240 83/~7 8J/lt CAEKX ~13~~' 191/2~ 197/43 

AT,.I ep526~ 83/11 ·3/29 ( AFIL e1327P 189/~' 191/~~ 

AT,~2 ~~5263 83/1~ ~4/0~ tHLx e '. 3~6~ 196/32 19~;j9 19b/4? 

AT,~J ~·5307 8410' 85/23 86/07 C>Ll l?~v-P~7 -c 82121 95/14 95/17 95/.1 95/.4 96/1? Q6/15 

AT,P4 0115.01 86/119 86/27 96/40 97/12 97/37 99111 99/36 l~m/09 11111/31 

AT,~S e~5J4' 84108 85/24 86/49 1111/11 I ~1/14 1"1/17 IOll2P I ~ !/23 I ~ 1126 101/29 

'T,2A P~5316 84/24 84/33 



11225 Mp~TS 1Il22~ MPPTS 

111ll/U 1~!!1l5 1117117 1.7/21 lUlU 111115 1118121 C!l4P~ ~r.7~!i 761111' 76/19 
1111112 lA91l7 1121l!! 112/18 119/13 C81G2 0~.7D 7214e 1S/U 

CALLE IAU16 321115 32/46 C~LtH ~·"!157 19/45 ~7107 
CALLS BAU1!! 32113 32145 C8LwR 01'2P1P 27111 2711~ U/23 27124 27/32 
CAHI(l 1Il13420 . lUlU 19313!! tn/41 t9!!lla CI'PL2 r~4714 72118 7213~ 75/13 
C'RD' 113352 192/21 192132 CBTltT el'.723 74/£7 75121' 
C&RDS 1!I13!!1l! 1112/24 192/33 19!!1I7 19!!/4!! 196/33 11171113 ceUPR 0"21'11 27/18 27125 21133 
tARDX 813564 19513· 196/31 196/41 CB,~0 fP44n 7111/13 71'117 
CAR!W 18I3!!01 111.119 19!!133 19!!/37 197127 CB,lIIl PUII12 70/17 71102 
CUTA IH3421 193/07 lU/42 197/19 tll,02 '''.Sle 781l~ 71/07 
C&Tn auet2 1111136 1111142 196/28 196131 196/36 1117/18 CB,n e~·eI7 71/08 73/1114 
C'TXl 813625 1117114 197/44 C8,1114 1Il"464. 73113 73/32 7412' 
CUU 113422 193/17 lU/.3 C8,IIlII 111'4736 7./211 76/fil3 
CA,IIfil 113'26 181112 18!!llfi 186/21 1117/11 194/31 CB,U 0~4!5.1 7112· 7112~ 7210. 
CA,IIl I'lUeb0 18!!1l6 186/87 C8,2C 11'04553 72116 
t',1112 IU3U3 111117 187/11 ClI,2L 0".53. 71/25 71/J0 
CA,n IIU171 188/24 1!19/U tll,37 n47U 71118 7!1/~3 
C',III. fJU!ll6 193119 196/83 196/t4 t9711111 ca,lOG 004705 72128 75/116 
CA,IIl11 1113566 111111' 197182 C8,EC 0""lb5 71123 71/24 74116 
CA,ll1 IUII"~ 11111/33 1911/38 ce,EN 0"47"'6 72/ .. 73/19 75/07 
CA,U IIU.611 188/11 186/2' CB,ER 0"4652 73/21 74/112 79/39 
C',18 1113067 188116 IA61l9 1116/24 CB,ES 00.712 71114 7.119 74122 75/11 
CA,2C IUll7 187133 187137 1811/15 188/33 196/42 C8,Fl 0~!51116!5 79/17 79/2111 
C',2L 113126 18713' 1117/44 t8,F2 0"'5v70 79/U 79/1' 
CA,2R IIUI61 187/'1 1811/29 C8,F3 11I11!5r1!1 79/08 791l!! 
CA,3 IUI66 188/21 188/36 ce,,4 0"'5103 79/18 79121 
CA,3A 1'1 U21!J I 189/18 t119/11 ce,'11 1"51~7 79123 79125 
CA,3R 013320 1811113 19211115 C8," .111511161 711118 79/03 
CA,6 11113167 187126 1118/37 ce,L2 0"'4!57", 72/29 72134 
CA,IIK III 3252 IIII/U 1l1li119 189/24 11111/14 191119 1921117 lUlU CB,Ll 0"'4611 72/47 72152 

193/32 195/44 CB,LC ."4704 7212' 72/4111 73/118 74112 7"26 711/1111 
CA,IIL 0132~3 189/33 11111/111!5 191/16 tl§,PL 0"'47~3 72/111 74/27 7!5/114 
CA,CA IIU2ti1! 1911117 191123 192/13 193/23 193/26 lUlU 1114/22 CII,RL 0""!56!5 72126 7412! 

11111/118 1911/11 tB,SE 01114711 73111 74/"'2 74113 711/U 
CA,DX et35U 195/U 196/11J4 196/12 CB,n IIf1!471t7 73/U 73/3:'> 73/33 75/118 
CA,EK 1113317 191130 192/26 195/24 1117143 CB, TK 004701 711P3 71107 73/114 73/27 74111 7"23 75/1112 
C',lD 1'113357 187116 183/11!5 CB,TS 0"'4715 73/e!5 75/14 
CA,Kl U3U0 186/28 18711114 t8,~~ 11105124 79/26 79/38 
CA,~2 013101 186/29 1!!I7/1115 C!'I,Xl 0",.1135 71112 73/22 73/26 74/17 76/118 76117 
CA,K3 013111.2 186/30 187/1116 CB,X2 0A.e72 73/JII 74/22 
CA,~K 013251 187128 187/42 IB8I19 1911.,3 CCTP rA2,,4 29/21 29/24 29/27 29/34 29/39 
CA,NR IIU5~7 195/26 195/311 CDISP 1t"':'>I'1 1111117 311113 
CA,RC 111346/i \9,/30 195/13 1911/17 CO,EX 0"'2162 31139 32/17 331111 44/47 
CA,RE 013474 193/11 194/21 19111.,6 1911/24 CD,LA 0"'221111 31114 31/36 32119 3212P 32123 32/27 32133 
C',RI IIU.1i2 194/28 1911/1115 32/U 33104 43/09 44148 
CA,~K 11113267 11111/18 191121' 192/11 193/211 193133 195112 CD,LP 01112211 31/17 32/2' 32141 33/e5 43/1'18 '4/49 
CA,TT "U2b0 186/27 189/1i14 lIIt1tt 1119126 198/12 192/05 111<1125 Co,pp ~CII22U 31124 3\132 32142 33115 
CA,wB 1113436 192/18 192/3:.> 194112 194/211 CD,sm 11111I22~3 31/13 32111 32121 32129 3213!! 33/1119 
CA,wE 013423 1931111 194116 to,SI 0"'22"4 31/0' 3211~ 32/22 32/2A 32/36 33/111 
CA,WI 1113367 1111116 193/1!! IU/23 CD,S2 0~l?2i1S 3111115 3211~ 32137 33/11 
CA,WM 013376 lUlU 193/23 CD,S3 1'!~22i1e 31106 32138 33/14 43/17 46/411 
C',WN 1I'13'l\ 193/3' 19./27 C~AR 11'32'1 '8/38 48/4\ 49/31 !i0"1 5111/27 
CA,X2 11'13615 197133 197/37 CHARI 0P32f)1 !S0/89 
CA,Xl 11136U 185/22 185123 188/35 196/4' 197128 197/!2 C"',3 P~32b6 110111 5P1114 50/19 
CA,XX 013165 U7I11 187121 188/35 189/111 CHEC~ P·~5U2 78110 78/13 78115 
tUIIK IIP.,57 76114 76/21 tHOIIZ IIP327~ 5'/111 51'121' SV32 !llnV 51123 
CIII1 .",.,5. 76/e; 76/18 CHRfT 01'3275 50/e! 5",113 50121 50/31 
C837 0~47!ie 76113 761211 CKI P14~11 214/07 214113 214/16 



0227 MPRTS ~;?2D ~p"'T!; 

C~2 014520 214124 fRMPL 1?~·'P'3!' 46129 46/43 
CMAPB ~"'~~J7 \7/42 25/49 2713'1' 2911P 39/32 61/J~ f~MPP e~,lh" 4~n~ 

CM,S0 1'I'2P7~ 29/1" ~9/J5 l!9/4~ ~~RI ~~oI2~ 78/17 79/3G 
CM,S! PII2P76 29111 29/36 29/41 ~~~FT \', •• 1? U/3~ 09/1 0 09/42 90113 9~n~ 90127 91/J5 
CM,82 002077 29/12 29/J7 29/4:1 921J6 9JI2~ 9J/5~ 94/J· 9~n~ 95/53 96124 
C"LF 0032~6 46/49 47/24 ~~/23 66/30 96/49 97121 97/47 °912' 99/45 UAII@ IIIM40 
CURPA 0911546 21127 21/31' 22/03 22/29 22139 46/45 101/41 1"2119 I P2l43 1~3119 I~J/!'i4 \04/26 1~512~ 
C,J2~ 0"'2213 31131 32109 3214J 105/48 1~6126 1'7/J. ImB/29 1~9126 11212R 1t2lJ6 
01" 014670 217/09 217/34 217/54 112144 IIJ/24 114/23 1I5/1J 11512~ 115127 115134 
01 ~14671 21711~ 217/J7 :117/55 115/41 11S/4P 115/5~ " 6/"~ 11~/~9 115116 117/1J 
02 014672 21711t 21".' 217/56 1171:11'1 117127 II7IJ4 117141 117148 111155 118/U 
DCHHI 1111111'1111 10/53 10/54 46118 63/38 118/~9 11~122 I' 9/46 12V2~ 120/43 121125 121/53 
OCHLO 001011111 10/5? 46/1/1 63/J2 129127 139/14 166/16 188116 122121 P3/21 1~3/46 1,./21 124/46 125114 125/25 
DCH"0 015121' 15/17 60121' 222119 15G 114 1621J9 
DCH"I 11115121 15/18 22212f1 E~RI<I P'~2674 42113 4213~ 43/1~ 

DCK 014474 208/46 2U/03 ERAK2 P~2~7~ 42117 43/17 
OfCOC 00317111 49113 49132 49/J4 49/42 E~R~C ,,~~V~~ te/32 ~3117 55/J~ 55142 74/16 87/20 87135 
DECOT '''3177 49/2'" 49125 133/16 1~4/J7 146/19 146/3P 154/2P 154/31 154/42 
DECP 111013205 49121 49/26 154/59 17712P' 197125 221116 221123 221129 
DECTS 01'3224 49/07 49/4:1 EAROE ~"'3Pb4 \0/J~ 47117 
OERR 015U~ 21J/25 22011" 2?0131 ~AR"~ ~~"46 10/31 45/05 
OIRET .1115236 75113 81102 81113 8111' EAR"I v'~PPb5 \0/3\ 3J/12 5512" 7'/~5 87/119 133/05 13./26 
DISDL 011'5156 81124 AIII/57 146/08 1~4/0Q 177/e7 I ~71\ 2 221/1114 
DISDO 1I!~5t52 80111 R1II/2P' EAROA V~~V2P ~c 82114 "9114 89/J7 9~/11I~ 91'1115 90/22 91130 
DISTL 01115IJ' 8111/06 A011~ ~0/59 92/31 9J/23 93/45 94n~ 95121 95/48 96/19 
DISTU 0111~132 75112 75113 75/16 8111/04 9~/" 9711~ !l7/42 99/1~ 99/4~ UI113 1.0135 
OIYCK Pl1Il1'Pf)6 MC 20J/e9 2P9/1\ 21119/32 210/32 211132 212112 212/33 I011J6 1 111 211' 11112138 10311 4 UJ/49 104121 1115121 

213112 U5/43 IMI2I IP71:15 IP8124 1~9/21 112123 112131 
DIYEA I!H"PIICP H 20311 :? 210114 211114 214/29 216/42 217/43 1I2/J9 113119 114118 115/08 115115 115/22 115129 
DIY~E 015~66 220133 221146 115136 11!\/4~ 1l!l/5P 115/57 116111. 116/11 1171118 
DIYI 01'16573 11111115 117115 117122 117129 II7IJ6 117143 117/50 117/!17 
OIVID 0~ 17"'2 10129 2~/il4 118/~4 119117 119/41 I ?0115 1~~/J8 121121'1 121/48 
OIVII 0"'61174 110116 112117 12211 6 123116 12J/41 1~411~ 124141 125119 125/2m 
OIXOR 0~e222 eml2~ R~/5~ 811m2 RI/U ERRPT 0~2~17 10/Je 4210~ 

PI.~I 0'" 1756 26/06 26/H EARTX ~m0~6~ te126 ~4/1t 64119 64/2'" 6"26 65118 66/16 
tlI,ll I!I~ 1746 26/08 26/D 7'"0 R711' ~7125 13311 p 134/31 146113 148124 
PI,S3 "'~1755 26/05 26114 26115 154114 15412~ 154/36 154/47 177/!2 18111134 197117 
OTST 014567 216/25 221111'1 
OWCI'K Pfl3!173 10/16 56/07 ~RSV0 P~2~71 42111 42/1" 4213~ 421J7 43/13 
ECHEe 01115~51 78114 78/22 EASVI ~~2~72 42115 42131 421JP 43114 
EDIST ~"'51l ~ 77111 79/31 ER8V2 ~"'2~7~ 42112 42116 421J2 421JQ 43/15 
EDIV 1.'14471 210115 :I! 1115 21J/25 214/3P 216/43 217/44 E"TOT F~P'~5 10/4A 13/09 211J~ 45/0~ IR0/39 
EOMAP 01110,75 10/39 128122 138/J4 1~5/4P 187140 ~~TXT ~mJI~7 10126 47139 
EINTP PIIIJ.47 10/30 54/08 ~A,CI ~~3~bl 46125 46129 46/36 46/42 46/47 
HNTS 0"'l'~6. IUJI'! 1 2712~ 1371JI 164/31 179/23 182/33 1112136 ER.kl Plll3P47 45121 46/45 

186/31 198/39 EP.k2 vmJPb~ 45118 4bOl 4~/46 

EI,SJ 1!~34b7 54/e8 54115 54117 f:,R,1C'4 V~3Vb2 46/J~ 46/4P 
~M4P 0"'4103 61129 6103 ~R,S~ V~J'~3 45"5 4~12~ 47/e~ 47/17 4712~ 47/33 471JQ 
E~SCR 0"'40~~ U139 61/06 ~A.~I "0J'~4 45/P~ '0127 47/1.'7 4711P 47121 47134 47/41 
E~UL 0U4n 213126 214127 ?16119 217151 ~R,S2 V~31 ~'5 45/P? 4b129 47/0R 47/19 47/29 47/35 47/42 
EM,C~ 01!4 \fD4 611311 61/37 61138 6213P ER.S3 P"'31'~ 4e/eR 47/~5 '7/1.'9 4712P 47/3~ 4"43 
E"I.U" 0~41~5 f\1I2~ ~1I31 ~R.TP V,~3'2· 47/4~ 471'~ 

ENTPl e m226!1 3"06 38119 40/29 ~SCAA ~~~Vb4 Un2 71127 ~4113 12811 4 118/31'1 15l1li25 165/36 
~NT,2 0P12311 34112 3./1~ 34121 J4/26 187/36 
~NT,~ 01'12312 34118 34127 EXaM ~'5n~ 1512'" 17/41 19115 2~UP3 

E~~OG 0P1~IJI 75/04 77123 78/11 79/19 79/43 8111112 EXsrR P~241P 1e/2~ 39/0~ 

~~EXI 0013V54 45/15 46113 46/2J 46/JI 47/03 47/23 47/31 EV, I I ~ 1112~ \6 39/26 39129 )9/J2 4~1\ ~ 

47/46 47/49 fX.KI ~·2~4' 40122 4v27 



0229 ~PRTS ~'?3!' ~pPT~ 

F\WOS ~11A47 158/U! 158/19 158/27 158/31 159/~7 159/1~ fP.TK nH~~ 1'9/3~ I~~/~' I 'il /J~ 1~2139 1.,3/1'3 151117 153/33 
F2WOS 011641 1111118 161/22 16113. IH/3' 162131 162142 15511" 
fILL 0~5V~0 77120 77/33 FP,TP e 11 13' 1~2146 I ~21~~ 1"2157 153/4' 
FKlK 011~~3 151/39 152/,53 FP. TT elP22 1~214~ 1~5/~· 
fLT~1 011305 155/06 157/06 157/116 157/11 FP.n ~" 122 152159 153/~' 1~311~ 1.,3n· 155,." 
nn2 011.55 155/117 I~A/1I6 1611/118 1611/11 fRH'G ~~~.71 \0/35 ~1I/1? A9/33 9 I liP 92'11 9l/Pl 93/'2 
FLTlA ~11450 157110 1571111 157127 158/05 159/17 94/1A 95112 95/'. 96/1· 96/38 !l7/1A !l7/35 
FL TlB 0' 1.51 1!l7115 157128 158/116 159118 911/09 99/34 10111P P2Ie9 11'12/33 1"311111 1113132 
FL TIC ~1I·52 1571111 157/29 158/117 1511/19 10411A 1~5/1. 1~5/.e 106/1· 11017'13 111111111 I","f] 
FL TID 011437 158/1' 158/18 158126 1581le 158/38 158/.2 159/06 112/119 II9flr 12"/U 12et 3' 121/39 12211'" 123/l1!' 
FL TIE ~tt'5' 1571011 158/1'" 158/46 159121 123/35 1241IP 124/35 12911~ 1411'2' 168136 189/311 
FL TIF 011.53 1511/1111 1511/11' HIli I II 1511/2' F.0A~ PIP6b3 1411/0~ 1'9/~9 149129 149/37 
FL TIL 011323 I e7120 157/26 F. TVI VI123P 154111 156/~1 
FL TI M 11'113411' 157/34 1571.11 F.TX2 eq~4J 154/2~ 156112 
FL TIT I1'It 366 158/11 158/47 F.TX3 ~ It 256 15'/33 I ~6123 
FL T2A 011642 11111/10 160/16 160127 161185 162143 F.TX' ~ 11271 \5'/44 156/34 
FLT2B 0116'3 1611/15 160128 161/116 16214' GRR ~15~2P 22et29 220/j~ 221/01 
FLT2C 011644 11111/16 160/29 161/117 1&2145 GETPA V~2~13 28/08 36/41 '~I2R 43/07 40/'!I 6. '5 
FLT2D 011627 tel/17 161/21 161/29 161/33 III2IP. 162/08 162130 GETP. e~2~J~ 28/13 ~8117 28/26 
FLT2E ~11641\ 160/06 161/11 16212111 162141 GOSCR ep2547 tel2' 41/09 
FLT2F 11\1645 11121311' 162135 162136 1621.6 Go.m~ ~n266· '"09 '112P '1126 '"35 '3'''3 
FLT2L 11'11.73 160/2Q1 1110/2/\ GO.PI 0 P26bl 'I/IQI 4211~ '2/21 '3/11' 
FLT2M 011~11 1611135 160/511' GO.P2 ~Ql2662 '"11 '1/47 '3/05 
FLT28 011640 161113 161/38 161/41 1112/13 III2I'~ GO.I~ 0~2~111 '1/32 '1/4R 
FLT2T 0\1540 161/12 161/39 162121 GO.GO QI·26~~ '1125 '1/4~ 
FL T2U ell576 1621111 16211' GO.KI e>2I1b. 41124 43/07 
FOB 11'\46'1 217102 21712!'i 217129 GO."2 V~2665 '\I'~ '2/27 '3/08 
FP255 11'1100' 151111 1511411 GO.KJ 0~21\~6 '1142 42/29 43/09 
FPERR 01\137 15215D1 1'541115 GO.L! ep2~611 4112' 'liJ9 
FPESX 01122~ le5/112 155/09 GO.lA ~P267P '\1'3 '2128 '3111 
FPS03 011127 15314'" 154/0~ 15'/26 GO.LP 0"21\~7 41/41 '2126 4311V 
FPTKX 011227 155/03 155/li" GO.53 ~~2663 '1112 '"15 41118 '2105 '2/"" '2125 .:;>/35 
FP,01 01P702 149/09 1'9/28 '21'~ '3/06 
FP.~2 e!H16 1'9/10 1~0/03 GPA.II' P'2P3' 28/0~ 'B/2~ 28125 
FP,~3 011~06 150/04 1!'i1/2!1' 1521119 GPRGK P~1212 12105 15/3. 
FP.0' I'll 103 le3111!1 1~3/16 GSCRA PQlP~O~ 10/2' A6/3, 152153 
FP.~5 011\2~ 150/10 153/14 1!'i3/32 HAC ~'4704 216/1' 2!6tJ~ 219116 220/07 2211/11 220/111 221/18 
FP,2A 0'117'5 1511/22 1!l0126 151/116 HDIV V\43~3 208/47 2~1I/1~ 2P9/31 21"'112 2111131 211'12 211131 
FP.2C 1!1"76P 151119 212111 212132 213/11 
FP.2L 0te737 1511123 150/29 ~IG"K r~!2op 16113 16/2" 1612' 18/09 18124 t8/31! 38/16 
FP,37 011 P01 1511116 151/,,6 151137 1161211 
FP.'0 011126 1521111 153/39 ~~D ~\47b6 215113 216/35 219/18 22~/21 221/21' 
FP,4A ~11"77 153111 153/15 154/60 "MQ ~14755 216115 216tJ9 2111117 2211/2~ 221119 
FP.BG 011132 151/24 152143 153/.3 154/3~ "MUL ~'43~P 205/10 2A5/31 206/11 2M/32 2017/12 2117/33 2118/11 
FP,fC e1l14. 149115 1'9/111 154/11 208132 2~8144 

FP.EN 011133 15113' 153/44 15'/17 154/48 ICAL! e~2246 33/02 3312' 
FP,ES 011"02 1511/12 151/311 1521119 1!i2l6P 15'128 155/09 IeAL2 e~22'7 33/08 33125 
FP.GA 01112' 152138 1521'9 153/29 153/37 154/39 ICAI L ~p222· 321~~ 32/08 33102 
Fp,GD 011106 15215' 153/2! leAL T e~22~p 33/n 33126 
FP,GO 011~53 151135 152/11 152/.8 ICDIS e"IOIPb2 10/17 15124 
FP.HI 011125 151125 152135 153/22 15313! 154137 IC<;EC ~~~V25 75117 78/02 78/28 79/27 
FP.KK e I te~5 1511/06 150127 H>t141 1'12117 152129 ICK e~~V32 78/el 78/21 78/2' 
FP,l2 ~U77~ 151128 151133 ICMPS "'"\741 25128 25129 25/3' 25135 25149 
FP.LA ~. 1135 1531'~ lOCK 0!4302 208/'6 2"9112 2011/33 2,o/33 211133 212113 212/34 
FP.LC 01113e 151/19 152123 152144 153/2,3 153/2' 153/41 15.115 213/13 
FP.LO 1111134 15212~ 153126 153145 1!'i4/16 154150 IO.CK ~pp~bl \etl~ 15/23 
FP,LP 011136 152122 15214~ 153147 1!'l4l27 IGTPA ~~2~'h 311122 '~1I5 '~128 
FP .RL ~U762 151/22 152/.7 I~DIV V 14544 215114 216/3~ 



0131 MPRTS 0;?3? o.Ap .. T ~ 

IHMO rU543 215/13 216/11 911e" °t/J~ Q 1137 921~~ 92/~0 92134 9213~ 
IHMUL e 14542 215/12 216/0~ 93/~ • 931·' q3/2~ 9313e 93n6 93/4~ 93/48 
IIOVL e~~~~p 10/15 15/22 93/b2 C,ld/0d a4le' 94/28 94132 95/~~ 9~/l~ 
IMCK ~14J01 205/12 2~5/JJ 2~6/13 2~6/34 2~7/14 207/3~ 2118113 95/24 .~/2' Qb/34 95/3" Q5/~ !. 95/5~ 96/04 

208/34 2~8/45 9610" .61n 96/26 96/32 96/30 96147 96/51 
IOMES 0~3e42 55125 55/JP 55/37 56n~ 57/23 97/e4 97/~" 97/19 07/23 97129 91133 97/45 
IORlM e~3e41 57/08 57122 97/49 99/.03 99/~7 991\ 8 99/22 99/2e 99/32 
IOTX2 e~366~ 56127 57/J~ 99/'~ 99/'1 IOr/04 I~~/I~ 1~~I2~ 10~/26 I~P/38 
Ion3 e~3753 55/31 59/01 U2I4? I ~ 1/0' IOIIP. IPI/39 101143 1"2/03 U2II7 
IOTX4 ~"3762 55138 59/08 I ~2117 1"212! 1 0 2127 1~2131 le2l41 I ~2145 103/03 
IOTXI 0~3643 5!!/2~ 57/2. 1~3/01 1?3/17 1"3/21 1 ~3126 103/30 103152 103/56 
IOVAL ~.3523 10/15 ~5/0~ 1~4104 104/0" 1"·4/24 1~4/2~ 1~5/~· 1~5/08 11115124 
IOVPR ~"35b~ 55/21 ~6128 105128 Ir5/J4 lr5/38 1~5/4~ 115/5~ 106104 106108 
IOV,0 e~363~ 55/0~ ~5/3? 56/07 57/13 106124 1~6128 ,·7/07 1 ~7 III 1 ~7I28 1~7/32 1~8/04 
IOY,I 0~3~J' 55/07 55/33 56/08 57/1' 108/es 108121 1~8131 1'9/~4 1'19/M 109124 11II9/2! 
IOV,2 r~3632 55/e8 55/3. 56/09 57115 112103 112107 112126 112134 112142 112/46 113/0' 
IOV,3 V~36J3 55/e9 55/39 56/10 57/07 57/12 57/16 113122 I! 3126 , 14104 114/21 114125 115/0' 115/11 
IOV,4 0~363' 55/11 55/4{11 56/12 57/11 115/18 11512~ I 15/32 115/39 115/46 115/53 115160 
IOY,A e{ll363~ 55/16 55127 56/17 57/18 116/01 116/14 116/1~ 117/03 117/11 117118 117/25 
IOV,B e~3636 55/17 ~6/1"" 57119 117/32 11113Q 117/46 117/53 117/60 118/07 118/11 
IOV,C 0~J637 55118 56/19 ~7120 119/{114 119/~~ 119/2~ 119/24 119/3~ 119/44 119148 
IOV,E e"J621 33123 ~5122 55/45 56/23 57/M 120/e4 120/0~ '2r /I" 120122 120/28 120/J2 120/41 
IOV,R 0"3640 55/2' 55141 56/25 57121 120/'5 121/04 121123 121/27 121133 121131 121151 
IPAT 0P'772 7711' 77/39 121/55 122104 122/08 1'2119 122123 123/0' 123/08 
IPATI ·p"471~ 77118 77135 123/19 1?3123 123129 123/3~ 123/44 123/48 124/04 
15TlM 0~1223 15135 15/ 4 3 124/08 124/19 124123 124129 124/33 124/44 124/48 
IHOR ~14277 205/0~ 2~5127 206/07 2~6128 2~7/08 2~7129 208/07 125/04 P5/12 125123 125127 12513' 128/08 128/12 

2~8/2A 2~8/43 2~9/0e 209127 210/07 210/21 211/07 128/16 128/2~ 129/0' 129/P9 129/13 129/35 132/17 
211127 212107 212128 213/07 132123 132/29 132134 133/03 133108 133/U 134124 

KlP4 0~2214 JI125 32144 134129 IH/35 138/08 1~8/12 138116 138/23 138/28 
KI7 ~'21~~ 29118 29143 !J8/3? 139/03 139/08 139123 I.P/,4 140/11 14P122 
q777 ~~22~7 31/1~ )2139 1'1/07 1'1/31 14 1136 1.314' 1'5127 145135 145/41 
K1K e~13,4 11I1~ 17117 145/46 145/52 1'6/06 146/1 I 1'6/17 146/22 146128 
~32· e~IJ46 18/11 18/10 18120 18/21 18/36 150/~1 1~~/13 I ~~ 118 15~I2J 151/08 151/1l 152112 
K37 ~~IJ·,7 11125 1714~ 18/31 152119 1 ~2151 153/~5 153/11 1~3/3' 154/01 154112 
K377 ~~2217 31/22 32/47 15411 ~ 1 ~'123 1~4/29 15413' 154/40 15.1.5 154157 
K37r ~~2et 2 2111' 27/34 15712~ 158/4. 159/12 160/2V 162122 162137 16511' 
KAVLM ene~7 21/2~ 27131 165/18 1"5/2? 165/29 1.513' 165/38 166/05 166/10 
KAVMP ~"130~ 19/05 19/H 167/05 168/14 168121 168/3' 158/'0 110125 171/29 
KC~LF p~3rb3 46132 '6/49 171/34 177/05 17711~ 177/18 177123 177/28 171134 
KEXMP ~~130' 19/04 19/15 180122 180/32 1~0/36 180142 182151 181/1' 187/18 
KLETB e~1413 19/J!' 19/4' 187122 1"7129 187/3' 187/3P 188/05 lee/l~ 188129 
~LSTB 0~1'12 19/34 19143 189/14 189121 189/3' 18914V 191/25 192129 102134 
~LZMX e"I222 15/3' 15/42 19711~ '97/15 197/23 197128 197/33 191139 199/15 
~~8 e_066 19/05 19/17 199/30 199137 2~~/03 2~~/P9 2~0/1A 205/~' 205/11 
~NMAX V'I'"6 19126 19119 205/23 2r5/Jp 2~6/03 2'6/1~ 2~612' 206139 2P7/0. 
~SHS V~I'11 19132 19/42 207/19 2~712~ ?07/4' 2.e/~3 2"81\~ 208/2' 2P8/39 
K8TSS 0~1'1~ 19/Jl 19/41 209/02 2"9117 2~9/23 2~9138 21P/P3 210117 210123 
KUP32 0·1·~7 1.9128 19/4~ 210/38 21 1I~3 211117 211/23 211138 ~ 12103 212118 
~XIRT ~·131~ 17121 17/41 18125 212124 ?12I39 213/03 213118 216/02 216/21 216126 
~,377 e~2~3~ 28119 28127 21b/45 2171~4 217122 218/~~ 221/P2 221/0A 221114 
LAUTO 0~le26 11/12 11128 e4/0~ 221121 2?11:27 221131 
LCALL 0~~~~~ MC 11/3~ 71/09 71/15 7112~ 71125 72104 72/11 LePeT ~~346. l2Iel 54123 54129 

73122 7J12~ 13/36 74/03 7'/08 7411' 76/e3 LC,"! ~r3~11 54/33 5413~ ~4/5. 

84/05 84/1 I 8'/17 85126 8611~ 86/15 8e/Je LC,K2 p·3~1~ ~4/47 ~'/O? 

8614. 86/'~ 87/01 87112 87/18 81/23 87/33 L~CML e"".42~J 12121 M133 ~31?5 

89/04 e9/0~ 89/17 89/21 89127 89/31 8914e LOCMM ve410~ 60/31 6 lib.· ~2128 ~3/~7 

89144 90/03 9~/ll 90/H 90/2~ 90/29 Cll/e4 LDC,0 Q;t~.120~ 63te7 63/1~ 63/1A 



U33 ~PPTS 023' MpWTS 

LOC,I 004~01 53/1'19 63/14 63/19 LPOTX ~?"b' 66/1~ ~~/I • 
LOC,K P~'~0~ 63/11 63/2r LPENO PI.vI7 2021e' 2~2/1Q 
LOIUP P~2314 12120 35/05 38121 '3/16 57/22 LPFFO P1371? IQg/l? 
LON,I! 0~2'1? 35/f5 36/211 36133 LPFIL pn71e 2~Ut7 2~1/~3 '~1/12 2~1/19 2'2/.3 2~21'8 
LOM,I 1~2413 35/16 36/28 311/3' LPGI' e"PI2~ 10/55 700/12 7P./1· ~3"~ q3/"'~ 1211/1'17 1261P9 
LOM,2 ~1.'2'1' 35/1'17 3613" 36135 136/11 !JII/IJ !.9/0' 1.91006 16311'" 163/12 178/11 
LOM,3 1 00 2'15 35/08 36/31 311136 178111 I ~210~ 1~2/e7 IR5/! I 18511 3 198/15 1911/17 
LOSPII 0" 1'17 11113 11/15 11/21 20l/2~ 2P3122 22215v 
LOS,I e"'I~21 11/23 11126 LPHI~ 01"'32' 64/12 ~6/26 
LGTPA 8002·2:.> 38/13 36/'1 3"84 ~7111!9 LPIDX ~P'327 6~/1J ~5/1~ ~6/12 ~6/31 
LIOrs 000IP25 11/22 11/23 11125 11/27 LPINT ~14'45 198/42 200 2113 2"212q 
LILLI ."'3520 5,/23 54155 LPLZH r~.315 65/1' ~6/21 
LIIIIKR nsell'l 11/12 I "" If' ",12 I\/U' LPMES \'IPIStll 21128 22/" 
LIIIITD 0111 341<17 53/1'17 LPRI0 voo'325 65/16 M129 
LII\ITR e033'p 52/15 54/52 LPRtE 0",.312 65/12 65/21 66/11 ~6/1~ 
LK301 etlJ3516 52141 541I1!!I 54/2' 5./53 LPR'0 0D1432' 66/19 6612~ 
LLOOP 0PI070 1113' 89/23 89/.6 911/31 91/39 1121.0 93/32 LPR.T P .... !l2 66/23 69/01 

9315. 9~/34 95/38 95/57 96/28 118/53 07125 LPR77 0"'323 66/1'17 66127 
97/51 911/2' 991,9 1111122 1111/.' till I ,.5 1112123 L"llell 0"'32~ 8./27 ~6/17 M/3~ 

1I12/.7 IU123 In/511 111413. 1115130 IIl5/52 11I6/3~ LPRGA EI'I!!34 221211 22/211 
1117/3. 1"'8133 IlIlIlI 1121.8 113/28 11'127 lUlU LPIIIGN 010.321 6'"9 65/13 66/18 66125 
IU/13 1111/26 119/5. 1211/2' 1211147 121/29 121/57 LPRGO 2I11H, .. 3 21/211 22103 
122125 123125 123/58 12"25 12./50 125129 21115/19 LPIILI 1'1111"2 21/13 U/·I 
2115/.11 2116/211 2116/.1 2117121 2117142 208/211 208/41 LPllt2 011'1·77 21/15 211'3 22115 22125 221:>8 
2110119 209/" 2111/19 2111,0 211119 211/41 212/211 LPRLP 1100.2511 65/03 66/2P 
212/.1 213/20 2111/23 216/.7 21712' LIIIIISL 200.223 12/\2 6'/07 6'/2' 65/19 

LME~L 01AV7!! 7B111 711/1!! 83/115 83119 126/06 126110 U6/111 LPATI 1'00'33111 64110 e7l1l1 
136/14 1'"/1113 1.9117 1113/10 163/13 17./U 17./U LPRT2 11' .... rol" 6"21 118/115 
182/0' 1"2/118 185/18 185/1' 198/041 t118/111 213/19 LPIiTl 11''''''13 64/23 68126 
213/23 LPIIT. 0"4317 8"2!! 66123 

L"SKS eIl3"'!! 521.2 53/37 5./12 5'146 LPSIE 1<'11'1'7' 21/18 21/23 21/26 U/39 
LM,37 r0l2'17 35/31 36/l!! LPSH 1l137b7 201/12 211'11/2' 211121.7 
L",DN 01112·05 36/f116 36114 36/211 37/115 371U LPSV3 ~P'32" 6~/1l7 1i!!/06 66/2' 
LM,KI r1ll2'16 35/17 36/37 LPZOC P"'31~ 6411. 65/14 66/22 
L",K2 01112421 36/20 36139 37/1l LP,I'III 0136'1 198/06 198/1(>1 198/28 198/3' 199/13 2111111 212117 
L",LI 11'1'12327 35/16 315123 202121 202/25 
L",L2 0'"2341 35/2" 35/'" LP,I'I 1'13661' 198/11'1 198127 
LM,L 3 01112367 36/13 36/26 LP,I!'2 0'.37~1 198/11 199/113 199123 
LM,L4 1/11112'3111 37/119 37117 LP,III 1'1371>6 199/40 211"'"8 21'10/23 
L",~M 1/1"'2'23 35/1' 3711114 LP,2A PI3731 1911/1!! 199128 
LH,TM 0112'21 36/11 3611e 36/2' lIS/" LP,28 0137'5 199129 2U/03 
LOOP 0(11f11U6 I'C 82110 /111/2' 89/.3 ClI128 91136 112137 93/29 LP.4I" 013726 199125 2~fII/13 202/.5 

93151 114/31 95/27 95/5' 96/25 1161111!1 117122 LP,!l1 ~1371>5 199136 211'0/22 
971,11 911121 99/.11 111""9 100/41 11111/2 II!It/2l! LP,CK e'!76. 2n/l' 2(110121 201103 2~lIe8 21;12140 2n/46 

102/44 103/211 til 3 155 1114127 1A15/27 1115/.9 111111127 LP,CR P 14~ I e 199/18 2~ 1/23 2(111/27 
1117/31 108/311 1119/27 1121.5 113/25 114/24 116/17 LP,FF '1373r 1911/11 19Y127 
118110 1111/23 \19/47 I 211! 12 I 120/44 121/26 121154 L",~I 013!i7!1 198/36 198/'~ 
122/22 123122 123/.7 12"22 124/., 125/26 2115/16 LP,K2 e1367t- 198137 198/.1 
21!15/37 206/17 286/311 21171\8 21117/39 2111117 2118138 LP,K3 013677 198/38 198/42 
21'19/18 2119/37 211116 211137 2\1/15 211/37 2U/17 LP,LF pur'! 202108 202109 2P2l2' 
212138 213/17 216/21 216/.' 217121 LP,LK 1I1!727 198135 199/03 1911/26 19\1/.~ 202/'" 211'2/1' 2112/31 

LOOPL fIIP27 I!! 11/3. "/29 202/37 
LPIl02 01'P44 202125 2(112135 211215' LP,TX 0~1~7(; 21/2Q <>3122 
LPC~2 PUP 12 201/06 201/23 LP,ZK rt3725 199/2' 2~1/0' 2(112141 
LPCIIF III 37i'0 198/33 198/'3 199/1116 199/1' 199/19 21111/24 202/111 LP,ZO e~15f>. 21/31 221·5 

202/28 LIIA"P 0AI·37 12/19 21/1P 21138 
LPCIII 014P31 21211' 2(112/30 LIIETP I'PI~73 11/27 23119 
LPC"O el3717 1911/118 IQ9/18 LIIOGK p~tM'fII 21/45 22141 



Bl3!' Mp~TS 023" "PDT c: 

LRUNS ~~IPI5 11/15 12113 12124 ~ESS" V"3'77 48/26 48129 48/5~ 49/e~ 5~123 50/33 
LR,kl eA154!> 21l/1' 21/12 :l2IB' 22/3@ ~~I; ~ ·1"3(14 142/~4 \43/15 
LR,S3 1'015.7 21/U 22137 22140 ~~17 r'PJ~~ 1'2/~~ \4JI2A 
LSETS P.~1:l1I 14/06 U/l' \4122 14/27 15126 19/ .. 54154 ~H2' ~1~:'!:t5: 1421~5 \43/1 Q 

LSIZf 0~1225 I2IU 16/0!'! ~H2~J ?H~4' 141135 14212P 
LSUT ~~U53 12123 12127 ~H24 V'V34~ \4~/e. \4:1/2\ 
LSTkP 0~3'43 52/H! 52116 !!21'~ !!3188 53/1119 53/11 53112 ~H256 ~1.P332 139/01 1'211P 

53115 53/1~ 53118 53119 53/21 53/22 53123 ~H37 v'V3c3 1'2/1'3 143/1~ 

5312' 53/25 53/26 53/27 53/28 53/35 54137 ~HCC~ rl?H·~ I"I'~ 1'5/~~ 

54138 ~HC~T v\~33' 13911e 142/1? \44121 1'6147 
LSTI>P 0015!>5 12122 ?3/0' HHC~X PIPfl~ 1'6/1~ 146/47 
LSYSI Iilm110~ 13/27 13/3~ ~'MCTA ~1~f2~ 137/38 1'2/07 147/02 
LSYSE VI5122 222/21 :122153 MMcvL PIP337 140/3~ 14\121 14 1149 l'U15 143/08 1'3/4~ 

LaYSR 0~1~~' 12/04 13/07 ~~D5~ V'~I'V33 136/0~ 1~6/~7 1371P4 137/0@ 137/1~ 137126 13713. 
LeYTS 1""1211'1 14I0e 15/25 19/43 22143 1.3137 1'3/4~ 144/05 144/1' 144/22 1'4/23 14412. 
LS,II 01'11575 23111 23/17 23/21 1'4127 144/43 144145 1.6/37 146138 
LS,KI 0~1l~6 13/10 13/33 ~t;DST VI0333 139113 140/36 142111 1'5/0~ 1.6146 
LS,k2 1I'~1l~7 13/15 13118 13/20 13/3' 16/~8 ~t;D5X ~!~~\5 1'6/15 1'6/'~ 

LS,K3 001111'1 13/2' 13/3!! M~DW! P\~3'1 1'0/2e 1'~/J7 141/25 1'2117 1.5/1119 
LS,KA e~11I1 13126 13/36 MHDW2 el11'3'2 140/26 1'013R 141127 1'211P 145/1' 
LS,S3 01'112'11 16/05 16/15 16/18 16121 16/22 MHEP~ elr~b!'i 145/12 1'5/17 145/22 1'6/05 1411141 
L TBLI 0~11Il27 1111' 12111' MHFO~ VIP'73 144/36 14414!'i 
L TBL2 01'11~'3 11116 12/19 Mt;l~x el~3'3 1'0/27 I'I/ll@ 142119 1.5/3' 
LUSES 01'13'" 53/111l !l3129 153/36 MH""2 eU'~6 1'3/51'1 
LWSfT 0"1123 12/0t! 14104 Mt;MKI P\01~7 137/2111 137133 
LWS,I el'll131 1,"1! 1412' MHROO ~\~ ... 144/19 144/'f!! 
Llla,2 ~~1l'1 1'"8 14/21 ~~RSK "~'b' ""13 144127 144128 
LWS,3 0~lIb6 14/31 1413. MHRwl F-IP'b~ lUll!! 14413. 

LW,CI 0~1I7t\ 14119 14123 15/15 MHSEC rlI'13'~ 140117 \'1'1/3:1 141123 1'2116 143/11 
LW,KI 0P11173 14/14 15/12 "HSkI PIP'3' 143138 \'.111 
LW,K2 0~1174 15113 MHSU VI1I'353 142127 1'410~ 146/48 
Llo ,K3 e~1175 1511' MHSTE VU6~' 1'4141 1'6/36 
LW,K. ePltln \4116 15/16 M"STX vlp~17 1.6/25 1'6/39 1'6/41l1 1'614~ 

Lw,~5 1I'~12~f!! \'/25 14126 15117 "HTRA rl rll4 137121 13713A 

LW,k6 0111121t12 14128 15119 MHTRL rlV327 1'1118 141/39 142107 
LW,K7 0012e3 \4/29 151211' ~~Txl 1'I~t\J' 146/1>" 14710. 

LW,K8 Q!0121t14 15/09 15121 MIo4TX2 VI~~4I7 1'8121 1'7115 
LW,K9 e~t~~1 22110 22142 ~HTU ~ I~! I~ 137109 1371J9 

LlfoUX 0mlHI2 10/54 15/'2 22138 58121 MHTXS ~I~II~ 137/05 \371'~ 

L,SS3 "'~1i57' 23/1iJ4 23/19 23/20 M"wOI ~IP'24 I'J"· 
MU~ 014667 217/01 217153 ~~W02 P,I~'25 1'3149 

~12~S "'~1340 18/13 18123 18/30 ,."toI.('A~ ~IPVC!~ 136/12 1361H 137113 137119 13~/~5 143147 1.410. 

1'120 014760 218/26 2111/0. 219120 ~H,PI ~IV·!>I 136/16 137/03 I ~7I17 

M32SZ 0P1130? 17119 17135 ~H,Pl2 ~1·117 136/\7 IJ8/1il" 
~32TE ~mI3~i5 1712'" 17131 17135 1713~ MH,IIIJ ~'~2!):1 IJ9/22 14 1107 

M40P1 01'16.73 107114 1 "'7/14 MH.Pld e'eJo4 l'll3~ 1'3/~7 

MCK PI4'73 21118145 214102 fo4H,~~ .'035~ 1'0/'8 "3/1il~ 

MOA!!0 V" 126 204102 2P5/i11 ~ .... ~)( v'II"23 1'3/39 1'3/47 
~OU8 ~ ,.30' 2U142 2"'11/111 MH,2e ~1~!!>3 138127 IJ8/JI 139/03 139127 145/55 

MDTI '" 14633 217121 2171'5 217/52 MH,2L 1'1 ",10? 13812~ 13813. 

MDT2 ~14642 217115 217121'1 2171JP ~~,2R p'rI7~ IJ8/35 139123 

MDT! P 141\07 217136 217/39 217143 ~",3 ~1~33~ IJ9I19 ":1113 
MDTn ""5P51 204117 2'41U 217/28 221/31 ~H,3G rlp~35 1'0136 

MDTST 014611 217101 217126 HIo4,3L Pl~J~1 1'1131 1'11" \'1/45 141146 

MEREr ""5U7 22""2~ 22./31 220/36 ~H,3S rH2~2 1'0/0' 1411!>r 

MERP 015P~5 213126 220/111 2201211 MIot.A 0,.,331 138121'1 142/00 

MESS ~P3122 2214' 33/2. '5119 .5/23 .6185 45/14 .6/26 ~H,~G f!!1~'ll 1'3136 144/26 

'71" '"/26 '8/39 57/23 ~",5S 01V3n 143/\7 1'312\ 



1237 MPR1S 023' "pp,~ 

~~,PK e10336 13g121 1'11/119 1411/1' 1'21\4 143/23 ~TO.3 ~,?",~ 168/3Q 1~9/1~ 
M~,e0 01~'77 IUll8 144/39 1"/49 ~TO.' p'et.7 1~~/4J H9/1~ 174/'1 MM,CO eU3~1 1'2125 1.31t" 144119 146/ .. MTO"X P'21~v 168/'5 I f9/~q 
M~,ex ~ 10613 1'6/26 1.6/44 ~TEn V12 4b. 177/1~ 177/3. 
~~,ts 01~'30 137136 144/1115 1"/07 14'/16 14'/29 1.4/42 U./47 MTFtl ~'21l2 1~8/5' t7V0' 

1'5/51 MTFlx 1>12·11>7 175/32 t7~/JQ 175/.2 
M~,KI 010110 137127 137/l' ~TM~I ~1224? 170/12 172/J~ 1721'1 I 74" ~ 
~"'.1(2 ~, 011 1 137/28 IJ7t35 MTROC; 1'1217' 17\121 17I/J' 
~~,k3 010112 137129 137/3f; ~TRI'IS P'2~37 17112. I7\1JJ 17"07 17'I'~ 175/33 176/"3 
~1o!.t(K ~1~33~ 138/22 138/36 13g117 1.21118 ~TRI)X 1'124"'~ 175134 175/37 175141 
M~,OC 010352 142126 1'3/31 144128 146/.5 ~TRE" tH0323 173/09 17'133 174/37 177122 
M~,~X 01~61' 1'6/27 1'6/45 MTST U45'5 213124 216/01 
M~,S3 0UIl3 137/30 137/32 137/37 MTSTA U22'3 172/07 17214, 177/14 
MM,~. ~10612 1'6/05 14611. 1'6/.3 MTTTX 1:12334 17'/36 1741'2 175/28 175/31 175/311 177113 
M~,ec 011'3~0 1.212' 1'3/41 MTTXI 11'1241>5 177/09 177 tJ9 
M~,SX 0U55' 1'5/<10 145/55 MT"TX !t'2?44 172/17 1721'3 
M~,WC 010347 1'8/47 1'2123 ~T,P0 ~, I~o'" 163/11 163 II ~ 1 ~412V 1~5/t1 173131 
M~,wK ~U346 1'"21 1'8/'1 1.2122 143/35 145/18 flT ,01 i'1161? 163115 16./07 
~~,X2 e 10!545 1'5/46 145/5111 ~T.Ql2 0'1725 163116 16!5111 
M~,XI 010541 136/22 136123 139/28 145141 145/45 1.6131 1.6/32 "'T.(II3 PI2eD 166124 168/~' 
"~,XX pte201 138/11 138115 139/28 ,..T.Pl4 Et234e 172119 175/03 175114 176/P@ 1761\ II 
MODUA ~0511' 77113 711/30 MT,05 1"12'11' 174/1' 176/02 
MPFJ2 ~PI34' 18114 18/37 ~T ,10 Vi23l" 174133 17.138 MPswT 0~ee77 18/'2 13/1' 13/23 t6/16 35/12 39/15 '"1l ~T,IA ~'1707 16./11 16'12~ 

'2106 '2133 .5116 46/11 60115 61/18 62123 ~T ,18 el1711 16<1116 16'/1 Q 16'/24 
6'/1!5 ~T,2C 11'11761 165/33 165137 1~6/e5 167109 175/.2 MPXTX P0.362 6'"6 68/1111 "T,2l 0'1700 165/34 165/44 

"PH 0~65b0 110103 112/0,111 11'132 I'T,2R 1'121'03 165/'1 I ~7I0~ MPYAl 1'~6745 11.132 111111. MT.3 PI2PIP 1&6121 167112 MPYU ~06557 107119 I ~8118 111/12 fo4T.:!'A 1'12P23 168/06 168/12 
"'P,~I ~~1205 111/03 15122 ~T.!lR PUI'2 168113 17110~ 
"P,~2 e~ 1206 15/111!5 15/23 "'T.6 0121" II 165/26 167113 MP,K3 0~1207 15/07 1512' MT,FK PI2H. 166/23 16@119 168124 1691r' 17"19 171117 171111 
"81 0"'5525 88/03 88/05 89/1113 172132 174144 
MSI?8 r~1312 16/19 18/111@ 18/211 MT,RL Y,12P7~ 168/33 169/05 170/1'6 
MUV 014757 218/2!! 218/36 :?11I/01 219119 "T,eA e12111" 169117 17AI2] 171113 172123 172126 172130 173/22 
MSEl 0~2407 38115 38/3111 17'/08 17.111 
"e~RG 0~3'46 '8/51 !51111 52130 52/51 53/13 53138 5./50 ~T,OX ~123J2 17'1'0 175/04 175112 176/~9 176/U 
"eZ32 0~1251 16/06 17/1~ 1713' ~·T ,E~ ""21'1 170/3~ 171126 174/24 177/3e 
~S,L1 ~~\311 17/28 171'2 18/26 f'T ,lD " I 22 It! 165/06 172105 
~T0~X ~12273 170117 171122 172115 1721H 113/13 173/2' 173129 "'T. te 1 PI 1 722 16./26 16~/0' 

173/31 17.115 17'/27 177/33 ~T,k2 i-I172J 16'/29 165/05 
MTU 011721 16./2. 165/13 "'T.1(3 .. \172' 16'/J~ 16!5/06 
MT256 0121'12 166/09 1671U I"'T.Itt( 1112073 165/2A H5/42 1~6119 169/"3 
"T'2 "'224\ 171127 1721"" 173/1' Jrl!T.r-.I~ 1'12331 174/26 17./39 
~T5" 21214'" 170118 170129 172137 ~T.~C ~1231~ 173/3111 17./D 174117 
"T64, ~12137 168/18 170/28 ~T,RE 11112316 172111 173/21 17"06 17412' MT7TM 01:?31 176111 176/19 MT,RI 111:>27. 173/28 174/d5 
MT8KI el2251 17311111 17.125 MT.PK "'2111 t6911S 17,,/2- 171111 172/2P 172133 174/12 
MT8~X 212336 17'/4' 175/15 17610' "T,TT V12272 16<1/27 1~8/~' 16811 I 1~8/2~ 1119/1112 171/05 173125 
MTBS~ e122~0 170/22 171119 171123 171/37 "'T.~R 012261' I7II1A 171/32 113112 17312~ 
~TCST ~12P77 166/18 IfllI/"'7 17111/1' 171112 172/27 ~T,.E ~122'5 172116 173/06 
"TCTS 0121~1 16g/e2 16gll" 1721.3 17./42 1751.1 ~T,wI 1"<>211 170116 17211~ 173/23 
MTOER 012432 174139 175/11111 175123 177105 MT ..... '" ~1222 .. 172118 172/23 
MTDST ~12P7~ 166115 168/" 169/06 17'1.3 ~fIT • WN fil:?23~ 17213. 173127 
MTOSX 012335 174/.3 175/15 MT,x2 e'2'~5 177/28 177/32 
MTDwl PI211'4 168/37 169/1119 169/13 17'1., MT,XI Pl12 4!>1 163121 163122 1 ~7111 175/41' 17712-' 177/27 
~TO.2 ~1?H5 168/38 16911. MT,XX e12p~7 165117 165121 I ~7111 16811 P 



0239 MPPlS 0'4'" MJ.l~Tq 

MUDU 014~1~ 203121 2~41i" 204/11 2~4/23 O~lC V 14~1 3 21412~ 218/~I 218/33 221/24 
MUDJI f!t4115 204/~1 2~4/16 GKMr, t't~~7~ 214n~ 218/~3 218/35 22112~ 

MULCK 0"",v.54 MC 203/06 2~5/11 2115/32 2M/U 206/33 207113 2137134 OKM ~!4~14 214/21 21~/~~ 218/34 2'-1/20 
208112 2~8133 O~D ?!4753 215/1~ 2161J3 217113 217/3' 217148 218/22 2111/15 

tlULER 0D1pe62 MC 203/15 214126 216/18 21115e 221/13 
MUL~E 015V54 220/27 22113~ O~Q r147o~ 215/~9 216/3' ~17117 217/31 217/47 2\8121 2U/l. 
MVETA 01>11350 12109 19/i13 111114 221112 
~OU2 I'n634 131/09 132128 134/06 134/11 13./45 OTOTL e~47I~ 7311~ 7~/i!9 79/3e 
iii 0 177 0P762!! 1211/08 131102 PAlT PP5127 77/16 78/~5 79/41 
NOA!lR 007627 1211112 1211/28 130/19 1311f1l4 13311 I 134/32 POEC ~·3Ibl Ie 125 49/i!~ 

NOCER 0P7674 132113 133/03 PDECI ~~~P57 \0/25 1~0/J~ 1~""44 

NOCLP 007644 13211" !3211~ PENnA V~PI~2 te/4!! 22111 2211~ J5IJP 
NDCOM 0"7636 130/44 13211U PEXIT V~3142 48/4? 
~DDCS rl17630 1211/211 130/118 130112 130/21 130/26 130138 13~/41 POCT ~P3\55 33125 45126 45128 45/3P 46/P8 461l~ 'f1l7 

131/05 134/33 46119 46/41 47/2~ 47/2~ 47/3" 49/02 
NODSK 0~7'70 126/01 127116 127/22 PONFS e~5121i 77/0~ 77127 77129 79/21 79/40 
NDECA 0~7635 131/10 134/13 134/22 134/47 P~OGK ~~1'24 14/07 15/3~ 15/44 'lilli' 221'1 
NDKEE !!Pl7en 132122 133/82 PST~T 0P~I~I 10/44 22/~7 22122 23/05 33119 35127 55119 
~DKM4 ,117626 1211/31 nell7 131103 5612P1 
NOMIK 007624 1211119 131101 P,240 r~333' 5011' 51129 
NOHSK 01117.71 127117 127/23 P,J77 e~32·" 48/31 49/5~ ~11I4 

NDOPK 0"76:J2 1211/32 130113 130118 130/42 131/87 P,lCI E~3234 48/27 48/42 '9/tr 49/52 !l0124 
~ORDI "P76~4 131115 130133 P,AC2 0~3?J5 48128 48/43 49/03 49/06 49/53 50125 
NOR£'" 01'17746 130/36 134/43 P,Ctl e03331 50/09 51126 
NDRGO 12'1>17572 130/21 130/43 P,CI2 0~3332 50/28 51127 
~DSCS ""7631 1211!3A 130/09 13111/20 130/22 130/27 138137 131106 P,CI5 ~~3333 50/26 5\/21 51/28 

\34/3' P,C4P1 ~~J3J5 51/18 !l1I3p 
"OSkl 0"'7473 127/U 127/25 P,CM' P~3237 411/1112 49/23 49127 .11/55 
NOSkI 01117711 127/25 13'/iIl15 P,C7 00 333P1 50117 5112~ 

NOSTA 0f!'7633 131108 134/89 134/21 \34/43 P,LST P1>'31"1 .8/41 49/17 !l0/29 
~DSTE 0~772!1 134/10 134/20 134/44 P,MPJ VlJl33J6 51/1P1 ~1I31 

Noni 01>771>1 133/07 135/01 P,1&8 0~3236 411 II !'I 49/54 
NOTX2 et00~0 134/28 135/16 RAN P14~76 216/1115 216/29 217/07 218/05 
~owER 0~7714 130/87 lH/09 RAN! ~14677 218/06 218/14 
NDWGO 0~7517 131114 13111126 ~lN2 PU714 218120 
NDWAI 0A71551 \211/25 n~/1l4 RANOO 0~i·p4? Me !213~ @9/07 89/3~ 9111117 92/08 113117 93/311 
ND,Il0 0"7421 126/08 126112 127/07 128/05 128107 129/26 13.116 94/07 95/09 95/37 !l6/07 96/35 97/87 117/32 

lU/4!! 131/09 99106 99/JI I P l/17 102/0~ U2I3111 U3/1!16 U31211 
hD,01 0"7444 126/12 127/0'2 104107 1~5/07 IP5/37 1"6/07 1~711" U8/17 11!111/e7 
~D,1!I2 '''747' 126113 128/0!1 112106 119/07 120/07 120131 12 1136 lun, 123/07 
ND,2L 0"7513 129/04 133102 1?3/32 12./~7 1~4/32 

NO,~O 0"771>0 13~1I6 134/23 134/5P 134/51 134/53 RANG3 pPle~7 let35 24/'" 
NO,AT 007671 132132 132/34 RANGN P~\621 U/28 24/~4 24/43 '-4/4~ 24/47 
~O,S3 ,,1117472 127/19 127121 127124 PANN~ e~160!; 24119 '4121 24/32 
~O,xl 01'7665 132/211 132133 RANP~ V1472" 218/05 2t A123 218/2" 
~D, XI PPl761>0 126/18 126119 128/11 12~Il!l 128/19 128123 132123 RAN,I 0~I~J3 2411~ ~4114 

132127 133117 133118 134/3~ 134/39 ADMAP 0~r~7~ 10140 32/46 132125 1415/.3 177125 197/3~ 

~EXTT 0~n03 ~c 11/34 711111111 83/0' 1'-6/05 136/09 1411/112 163/0R RDSCA ~~4IJ2 10/4111 621~5 

178/09 1~2103 18511119 1118/113 21131 t8 RETN? ~~2640 10/37 42125 
NMPTX 0Q1437~ 6~/18 68/09 REUN p~~p61 \0127 7JN~ 73/3S 85/28 129/37 13213(1 143/~6 

~"ROG 21'11436 20/09 201l! 20/21 20/24 145/54 1~3/3~ 170127 171131 171136 177/36 111111124 
NTPA 002546 40/23 4111211 182153 191127 192131 1921J~ 1971.1 199/17 21l11/21l 
OAC P147!i1 2115/0e 216/31 217116 217/30 217146 2t8/2~ 219/13 221133 

221111 "ETU2 ?~V~73 \0137 125/33 158/50 162124 
OACII P~6742 1121111 112/37 114/29 11 1111\ 119/15 RETUR e,~~tI2 77/B4 77/4~ 78/02 78/29 79/B3 79/24 711/25 

OACI Pill6743 112111 1121211 1I4/3e 711I2R A~/~4 A0119 
OAC2 0~6744 112112 112/21 1l~131 RLSCR ~"2~17 lel2J 4~/0~ 

OCTAS ,1'3214 '11/14 411/34 IIMSfL P·I~77 25115 38/3~ 6~/56 



• 11241 "'PIITS ~2" HP"T~ 

II"'.FN ~P17J3 25/3111 25/36 25/A3 25/AA .. 1221e3 I'J/\l~ I '312R I"/PJ I?AI'~ 12511113 :i!1115/1' I 
""'.LI 0~1706 25122 25/.52 20~122 2~6/~2 ?~6/23 2~7/1113 2~7/2· 211!8/112 288/23 
"".L2 ,,"P1721 25/33 25/A. 209 Ie I 2~9122 21P1e2 210122 211/1112 211121' 212/112 
IIM.PI ~~17J5 2511" 25/23 25/37 25/45 .. 212123 213/~2 216/et 216/25 2171.3 
IIM.P2 01'1736 25/19 25/27 25/A15 SF.TX 1 'P27H 44/16 4.124 
IIM.P3 ~P1737 25/21 25/31 25113 25138 25/47 SQ ",~"P46 MC 82144 1~812t t~9/18 
IIN.CI 11"'16112 2A/III 2A/2A 24129 .. 501 PP,6~27 111115 111I2~ 
IIN,C2 01'11654 24/17 2A/13 24/31 SQRT 11\111",,4. Me 82141 1~7/22 \08/12 U9/13 
IIN,~1 001653 2'/e6 24/3. SORT. ''"661t6 107123 108/13 109/14 III1P2 
IIN,SI ~"'16!o0 24/U 2A/22 24127 • SOTEM 01'MJ2 111/13 IIIII~ 111/\7 III/IP 111124 
IIN.S2 01111651 24/15 U123 24/211 SQ. P"''!I~lfI 1"8122 IP9/19 111111 
IIN,S3 11(111&76 24/U 24/'" 2AIA9 SQ,!!3 ~"'6631 111/02 111/09 ItlllI 111/21 I tt123 
IISC". 001<'055 111/23 73/24 86/48 132/31 139/25 145/" 153/13 STfIIMP 0"'2714 44/11 '4/23 

167/117 17713" 188/31 197135 STOllE e"'i'r!>2 ~C 203/03 2~!!/0~ 2"'5126 2'6/~~ 21016/27 2"'17 2P7/:i!8 
IIHIIL 001656 21/14 24/33 2111106 2~8127 21'9/05 209121' 210/116 211/26 211116 
PTCTR 012625 18"13 181/1A 181/2. lBI/15 181/19 181123 181/24 211/26 21210~ 212127 2131flf 

lBI/25 I III 126 181/27 18112~ STRTt 1'~0e~2 101f9 
RTFIV 012550 1711/27 188111 STR12 e"~PIl4 IIUII 
RTHIN 0126U I 11111 Ie' lUI" 111/14 181/18 8T.1(1 002737 ·44/09 •• /3J 441.7 
RTSFC 012623 181/11 181/113 18 II III 181/13 ST.K2 2/1127'" H/12 44/39 44/48 
RTTEX 012657 lBI/31 lIIl/31 ST.~3 IIP:?7'1 44/13 44/" 44/.9 
RTTIH 1111101£13 181411 :11124 23/16 lBI117 1811/35 181116 ST.LA £1(1127'5 "/1' 44/23 44/37 44/3P .A/53 
RT,00 01251111 1711112 178/16 1711/15 179115 179117 181/1114 ST.LC 0"'27'3 U/17 44/29 "/51 
RT."'I 012521 1781lfi 1711/113 ST.LI< 0A27'2 U/I~ ",b", 
RT."'2 012552 178/17 1791111 181/12 181113 ST.LP PI"'27" 44/15 .. ,.~ '4152 
RT,fl3 012575 178122 178/23 181122 1"":18 1811/41 1S1145 ST.5~ 111112735 44/07 4'/1~ 44/32 44131' A4'A2 AAI.5 
RT,'4 01262'0 1111125 11111/26 ST.SI 0U7JtI 44/08 '41111 ",.6 
"T,lo P12631 1711/25 1111111 sYTOR PI.!!27 2U/.3 215/01 
IIT,I<I 0125'5 179/18 1711/2' TDELE ,,1/13315 !1I/11' 51/14 
IIT,K2 0125'6 179/19 1711125 TIMS," 0/11"I~' IA/.7 21/35 45/12 180119 HHII/26 11111311 Ul/22 
RT,K3 012~'7 1711/U 179126 183/13 
RT.K4 1'12577 1111/13 IIJI1I25 lINIT v'"IH!i 12111 20107 20122 
RT,K5 1'112622 1S1I17 181/12 181112 TT."0 111261>5 182106 IA2I11' 182/27 IU/46 183115 183/23 1114/22 
RT,Kfi 0121121 111111111 1111/11 181117 TT.PlI 01271112 I821U 1~212r> 
SCRHI ""'!!II 07 10/51 35/11 36/22 37/16 41134 411/l1li 721118 TT,02 r'2725 182111 182145 

77/19 77/38 78/25 7911t1 811/17 8412,. 811/17 TT."'3 ,\2735 182I2A 183/03 
132116 153121 TT.0' E'\3@~4 184/07 I~"U 

SCALD 0"lob6 1IIJ/5" 351111 361111 37/111' '"23 "S/1I7 'S/39 TT.III!! 1'13'12 184/16 IUI2I 
72/17 72/1A 721U 77/17 77/14 71113 711115 TT.3A ~1275~ 183/1~ 183/15 
88115 ",/29 85/32 86/2' 1211/16 132115 1311/1t TT.C~ 0UP23 U2I26 183121 18"03 \84/11 184/1~ lB,/2. 1"/lI 

1!IIII6 152/2A 153/25 15"53 1116113 188/13 TT.CR 013Vl7 1821.7 18'126 
SETLP 002676 111133 44117 TT.OI 012711~ 183/1' IA3/17 183125 18411~ 184/19 184125 
SFTUL 0"'~'67 1IIJ/3J "9/16 119129 91/15 111116 921117 93/06 TT.f:~ I'13r21 183120 184/1' 111'128 

93/311 94/1f' 95/111 95/36 96/86 96/34 97/116 TT.~I e1272'" 18213~ 182/39 
117131 99111!i 99131 IIIJlllf6 11111/21 11111116 1112185 TT.1<2 111\2721 182/31 !821 U 

1112/211 111'31115 1113/28 1114'16 1!!I5/86 1115/36 1116/86 TT.K3 "'272:1 1112132 1@21'1 
1117/U 11!18/16 189116 H2I115 113/16 IIA/16 115/06 TT.K4 012723 1&2134 1821'2 
117/85 1111116 119132 1211/116 121/3Pl 1211116 121/35 1T .... 5 P!272' 182135 1821'3 
122/16 123/16 123/31 124/16 124/31 125186 215/14 TT.lF f13P2~ 184118 1~'127 
205/25 2116/115 2116/26 2117116 :i!1!17/27 2118/15 218/25 TT .S0 eU765 18312A 
2111/1' 21!'9I25 211/15 211/25 211115 211/2!! 212/15 TT.SI 0127b6 183/29 
212126 213115 216/14 216/28 217/86 TT,82 "!2767 le3/3~ 

SETUP pAPIII 14 MC 82116 811/13 "9126 91/112 91/113 112/" 93113 TT.83 01277~ 182129 182/37 III3/e. 1~312~ 183131 184/15 
113135 94 I III 951115 95133 96/113 96/31 97/83 TT .SC e 12771 183/32 
97/211 119112 99127 1""/113 I Plll/25 II I I III 112/112 TT.SP 013V22 18"1111 1~4129 

1112/26 1113112 113125 IIIA/1I3 11111113 11'15/33 1161113 TT .Tl 11'12736 182141 183/04 
117/16 111111113 1.9/113 II2In 113113 114/113 115/13 TT.To PI2772 1821" I ~41~3 
117/112 1111113 119/29 121/113 1211/27 1211113 121132 TWA IT n2764 1821'~ 1~3/0~ 183/27 



0243 MPPTS ~2" ~p~TS 

TXT ,III 2~3677 .5120 !>8/~! .... PVA VCl~('14~ ~r 82135 1'211" 
TXT,I 0~3706 '5/24 58/08 .~pYU etllV{lOP'i ~f @2/.7 1~'711~ !~8/17 
TXT ,2 ~~3712 '6/0& 58/H' 
TXT ,3 n3721't '6/15 58/111 
TXT,. e0372!5 46/27 58/23 
TVPE 0~33~0 5e/12 50/1!!' 51/01 
TVPRE e!!!3337 51/01 51/24 51/32 
UBL32 00'1367 I2IU 19/2' 
U8LfM 001'1' 19/27 19/3P 19/33 19/36 111/45 
UMOSW et3~2' 184/31 
UP32L 01112'7 16/07 16/23 1914" 
USTES 01'10103 11/05 15/14 U/'2 
USTNM 0"'1~0' 11/06 15/12 19/39 22/42 
USUS 0P1002 11/0' 15/13 19/41 
USTlM 01'1121!ll 11/03 15/43 
M7 "~t!1'6 97/52 gll/fll2 
XCBLH n2P05 27/07 2712P 27/29 
XCI(RE 0145'1 21'/04 2lA/0P 21'/1' 2!'/t! 21./31 215/11 
XCMPB 01"2P06 27/21 27/3" 
XDIV 01.735 216/3' 217/3~ 219/01 
XDIVI 014742 2111/06 2111/1t 
X "IC 0 1'1 0150100 220112 220119 
X"IDIV 014773 2l118/.7 215/14 217108 220114 
X"IDR 1!!15e53 221101 22\/1l7 221135 
XHMUL 014761 208/44 2\~/1' 217112 228/03 
XHRFT 0!5r0' 220103 220114 220122 220123 
XM2~ 0061.5 98119 98/32 
XMS32 0011306 17110 !70t! 17139 te/8@ 18/35 
XMUL V14721 216110 2171.9 218/25 218131 
XMULI 111.731 218/33 2191 H' 
XMVET 01'11363 11I/!!!3 19/13 19114 
XNTPA 01'12313 3'/le 3'125 3./28 
XOAC 0UII36 215/14 215/08 216/07 
XOMf) 01.5U 2111/1~ 2151101 216/09 
XOMQ 01'537 215/15 2111/09 216/08 
XORI 01/10P32 HC 82126 115/.5 96116 97113 97/38 
XOR2 0"'peH "C 82/29 95/42 911112 9\1/37 Ul/12 
XORA 0D1Pv30 "C 82/23 95/15 95/18 96113 96/41 IUII~ IIJPl32 

101115 1111118 11111/21 U1I2' 101/27 UI/3~ 1111133 
XORTE 1!1I~!43 98/211 98127 <18/30 
XOR,IJ 0P16111 1111116 95119 11611' 96/42 98/02 IUIIt 1m"/33 

101/16 1~1/19 11'1122 1~1I25 101128 tellli 11/11/34 
11111/.8 

XO~,I 0P16117 95/'6 g6117 9711· 97/39 98/1119 
XOR,2 Mlil117 95/43 98118 98128 11\1/13 99/3~ 101/13 
xOR,' 00161<14 98/02 Q~/07 98/09 9811f 98/18 98/29 98/31 
XOR,L 00625. 1011.8 1"'11116 
XIIMSE 01/1174'" 25115 211/41 211/43 25148 
nne 0"le52 2213' 22143 
HINI 0"'1.35 U/e7 20/13 :10/23 
XUBLl 0~I'05 1912' 19/37 111/38 
IOCT 011310' 22145 '!!/2~ 46/33 .6/35 '9/B! 66/22 
ZSUPP ~"'32J3 49/11 '9/1P .9/2A .9/51 
,CBB3 ViOl6511 111183 I telll 110/12 lUll*' 110/25 
,CB21!1 p"'e~72 11011' !!1/I/13 111117 
,CB911 0~6562 I 10/2!! It 0/011 
,CC98 11''''6577 110119 1'0/2. 
,DIVU 0"'e0J6 "c 112132 112116 






